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Figuring Flow Airin Metal Pipes Chart 


Burt Harrison 


Apropos Professor Kinealy’s 
article “Air Pipes, Sizes Re- 
quired for Low Velocities” (pub- 
lished the October issue), the ac- 
companying chart submitted, 
which may used with perhaps 
greater ease than tables, and covers 
not only one-half ounce initial pres- 
sure, but almost any initial pressure 
from one-quarter ounce four 
ounces per square inch. 

The writer worked this chart out 
some nine years ago and found 
same facilitate rapid figuring. 
The original chart covered wider 
variation air quantities, but, 
that account, the smaller sizes were 
not easy read. Therefore that 
portion the original chart 
given which covers amounts air 
17,000 feet, and duct sizes 
forty inches. 

The sizes pipes, shown 
this chart, are figured with al- 
lowances for loss account 
rivets and joints, being assumed 
all cases that the joints are put 
together with reference the flow 
air, and not pocket the 
lowed ten per cent. loss delivery 
for rivets and joints. also fig- 
ures that square pipe and round 
pipe the same diameter will de- 
liver the same quantities air. 

the chart herewith, both cir- 
cular and square pipes are given 
that the relative efficiency 
square and round pipe may eas- 
ily seen. While fact that the 
corners square pipe are not 


square inches pipe cross section 
near the center the pipe, still 
they offer some increase ca- 
pacity and that increase shown 
the chart. 


METHOD USING CHART 


using the chart, the operation 
termine the size pipe required 
deliver 11,500 cubic feet air per 
minute, the pipe being feet 
long, and with initial pressure 
one-half ounce per square inch. 

the vertical scale the right- 
hand side the chart, which repre- 
sents cubic feet air delivered per 
minute, find 11,500; from this point 
draw line horizontally the left, 
parallel with the base line the 
chart, until intersects with the 
diagonal line, marked 100 
this point draw line vertically and 
parallel the sides the chart 
until intersects the curve in- 
itial pressure, marked ounce; 
from this point draw 
line the left parallel the base 
the chart, until intersects the 
two vertical scales the left-hand 
end the chart indicating diameter 
round pipe inches and diam- 
eter square pipe inches. 

shown the chart, this 
particular case, 29-inch round 
would required. 

The writer has used this chart 
great deal and has found same very 
satisfactory when properly used. 
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should said, however, that neith- 
this nor any other chart can 
used safely without taking extra- 
ordinary precautions foresee all 


would realized only the pipe 
were connected directly the 
mouth the fan such direct 
manner that there would ve- 
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Cubic Feet of Qir per Minute te he 


CHART SHOWING QUANTITIES AIR CUBIC FEET PER MINUTE DELIVERED GAL- 
VANIZED IRON PIPES DIFFERENT SIZES AND LENGTHS RUN, WITH CONSTANT 
INITIAL PRESSURE FROM ONE-QUARTER OUNCE FOUR OUNCES PER 
SQUARE INCH. PIPES EITHER ROUND SQUARE 


the deliveries are figured the 
basis one-half ounce initial pres- 
sure and the fan blower 
operate speed equivalent 
one-half ounce pressure, then the 
deliveries, shown the chart, 


words, the current were maintained 
from the end the fan-blades di- 
rectly into the pipe. 

the case fan delivering into 
blast chamber, even the fan 
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sure, very rarely that the pres- 
sure the separate ducts would 
exceed one-quarter ounce per 
square inch. the case small 
blast chamber, where the current 
the blast from the fan can reach 
across the chamber, those ducts di- 
rectly opposite the fan will over- 
deliver and rob the ducts taken off 
from the side the chamber, ow- 
ing the velocity distribution 
the air. 

Even very large plenum 
chamber, the ducts leaving same 
are very large sizes, the air 
liable delivered gusts and 
currents; those connections di- 
rect line with such currents over- 
delivering the expense the 
others which are less fortunately 
situated. 

some cases this sort where 
the distribution air plenum 
chamber gave trouble account 
currents, the writer has reme- 
died the trouble placing 
phor bronze screen fine mesh 
across the chamber front the 
fan such way that the air de- 
livered into the chamber 
pass through this screen ve- 
locity about 200 feet per min- 
ute. this way the currents 
air were killed, the velocity distri- 
bution overcome and very ef- 
fective pressure distribution estab- 
lished. flues and connections 


received then their proper propor- 
tion air. course, with such 
arrangement, account the 
additional friction more horse pow- 
quantity air, than without the 
screen. 

With such arrangement, the 
fan delivering speed equiv- 
the pressure the mouth the 
different air ducts and flues con- 
necting into the plenum chamber 
ounce initial pressure the chart. 

This chart may used with 
Professor Kinealy’s 
the co-efficient frictional losses 
elbows (K) although the writer 
has always assumed the losses due 
rangement and location elbow. 
horizontal elbow, for instance, 
requires greater allowance for 
friction than one from the horizon- 
tal the vertical and, contrary 
have found that the elbow 
large sized pipe, proper ra- 
dius for the diameter the pipe, 
will interfere with the flow air 
through the pipe much 
portionately than similar elbow 
smaller size with the same 
length run. 


When Generate Steam Electricity 


the first central station this coun- 
try for generating 
was located Pearl street, New 
York, and the date was Mr. 
hired kind second-class 
machine shop Goerck street and 
there started out make dyna- 
mos. says: “We went 
with our own money and credit; 
and mostly credit.” 

little later the New York Edi- 
son Company was or- 
ganized. The current 


turned September 1882, and 
one the engines ran hours 
day for over year without stop- 
ping. Voltmeters, safety catches, 
fuses, had specially 
made those days. this con- 
nection, Mr. Edison says: “The 
mathematicians would lot 
figuring for me, but could guess 
good deal closer than they could 
figure, went guessing.” 
Following Mr. lead, 
army inventors started take 
out patents for every conceivable 
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device that could served elec- 
tricity, that all nuts, screws, 
fuses, cut-outs, cut-ins, around 
connection with the electric cur- 
rent have long since been patented. 
modern shops, practically all 
shafting and belting done away 
with, typical instance being the 
shop the John Simmons Com- 
pany, New York, where lathes, 
tools, planers, etc., are run mo- 
tors, placed the machines. 

More recently the electric current 
has been used successfully solve 
the problem cheaper fuel and 
power. the West, the Pa- 
cific coast, streams water which 
for years have been going waste 
are now harnessed and converted 
into thousands horse power. In- 
deed, some portions the West, 
electricity produced such quan- 
tities and cheaply that the elec- 
tric lamps are allowed burn day 
and night. one point the cur- 
rent carried from the mountains 
distance 300 miles pres- 
sure 10,000 volts, generators 
Pipes, inches diameter, con- 
duct the water from reservoir 
through 7-inch pipes rate 
pulse wheels, with pressure 400 
pounds the square inch. 

Two hundred thousand 
power can developed within easy 
distance Tacoma Seattle. 
Altogether, least 160,000 
has been harnessed California, 
but not per cent. the power 
that can harnessed 

Since the origin the idea 
generating steam means elec- 
tricity, the chief objection 
ways been the matter expense. 
was said, and probably with 
truth, impossible applica- 
tion cost that would even ap- 
proximate that steam heating 
fire, yet the remarkable develop- 
ments are witnessing the re- 
duction the cost electricity 
would seem slowly but surely 
paving the way for system hither- 
advocated only the theorist 
and dreamer. 


The proposition itself most 
valves, simply radiator with 
simple switch that may turned 

1890 the writer constructed 
electric steam generator. con- 
sisted coil with return bends 
made out one-inch pipe, contain- 
ing all feet. separate pipe 
little larger, inches diam- 
eter and inches long, was con- 
nected the coil. Around this 
pipe, which was filled with water, 
was placed the resistance coil. The 
steam thus generated passed into 
the wall When the steam 
had driven the air out the 
coil, the coil hermetically 
sealed. The writer heated his office 
all one winter this way and 
time was necessary renew 
the water the generator. This 
generator was shown the con- 
vention the Master Fitters’ As- 
sociation, Atlantic City, 1904, 
where steam was developed elec- 
tricity five minutes. 

course the tests showed how 
costly this system was then 
operated, but when electricity can 
generated for cents kilowatt 
the scheme assumes interesting pos- 
sibilities. 

The system illustrated herewith 
one patented the writer, and is, 
believe, the first its kind 
worked out for practical operation. 
The advantage this system over 
the ordinary type electric heater, 
composed merely resistance coils, 
lies the fact that the heat may 
stored and utilized long after 
the current turned off. 

seen that the apparatus consists 
crucible refractory material 
which rendered incandescent 
means electric current. The 
crucible contains vessel for hold- 
ing water which heated 
elevation the plant with the heat- 
sectional elevation another form 
the heater. 

The letter (Fig. 
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ELEVATION SYSTEM FOR GENERATING STEAM ELECTRICITY 


FIG. 
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the crucible which may formed 
clay any other material pos- 
sessing large heat absorbing prop- 
erties. The crucible may made 
any shape suitable for accommo- 
dating the vessel which 
contain the water. This vessel may 


FIG. SECTIONAL ELEVATION ANOTHER 


FORM HEATER 


tube any suitable material 
and construction, closed top and 
bottom, and provided with water 
consist dome having water 
legs (Fig. 2). 

This water vessel placed with- 
the crucible, but preferably out 
contact with it, take the 
heat from the crucible radiation 
rather than contact, 
vantage this arrangement being 
that the vessel will not readily 
burned out. vessel made 
detachable from the 
that the two may easily sepa- 
rated for repairs and for other pur- 
poses. 

The crucible arranged within 
outer vessel preferably 
metal, possessing strength and du- 
rability and much larger diam- 
eter than the crucible; the space 
between the crucible and the vessel 
filled with asbestos other non- 
conductor heat 


The conductors conveying the 


electric current are connected 
the crucible means wires 
German silver other equivalent 
these wires being wound around 
the outside surface the crucible 
and preferably grooves (Fig. 
3), these grooves being used 
keep the wires place and sepa- 
cated Figs. and the wires 
may arranged about the cruci- 
ble separate circuits that one 
more circuits may applied 
time and the amount heat thus 
regulated. 

Instead winding the wires 
upon the outside the crucible 
they may imbedded within 
during its formation. prevent the 
vessel from being burned out, 
the space between the vessel and 
the interior the crucible may 
lined with alloy which will 
melt given temperature and 


FIG.3. VIEW CRUCIBLE, SHOWING METH- 
PLACING WIRES GROOVES 


thus envelop vessel fluid 
less conductivity than the solid. 
applying plant this char- 
acter house for the purpose 
heating warming it, the appa- 
ratus illustrated Fig. erected 
the basement cellar and con- 
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nected suitable water supply 
the pipe and also connected 
electrical conductors means 
the wires The wire runs 
through the resistance coils 
second switchboard and thence 
the heater, The wire runs direct 
the heater. this arrangement, 
the quantity resistance may 
regulated and the current entirely 
cut off the switchboards. 

the negative wire cut- 
out introduced, made sim- 
ple piece metal fusing lower 
degree heat than the electric 
wire, that, should the wires be- 
come grounded, the cut-out will 
melted instead the wires and the 
apparatus thus preserved from in- 
jury. ‘The water pipe provided 
with cock cut off the supply 
from the street. The branch pipe 
leads tank pressure appa- 
ratus erected any suitable part 
the building. second cock 
interposed between the pipe 
and the heater regulate the sup- 


ply water the heater. The 
outlet may connected with 
any suitable radiators, through- 
out the house circulating sys- 
convenient place indicate the 
steam pressure the degree 
heat the water the heater. 
There also gauge cock for 
ascertaining the quantity water 
the heater. 

The vessel may filled with 
water means pump the 
said vessel, pipes and radiators may 
hermetically sealed after the air 
removed, prevent any escape 
waste water. 

the wires number cir- 
cuits wound about the crucible 
these circuits may connected 
with the switchboard, pro- 
vide for the introduction cutting 
out one more them, 
shown Fig. other words, 
the wires are arranged that any 
number circuits combinations 
circuits and quantity resist- 
ance may used desired. 


Steam Pressure Reducing Valwes 


Tuomas Forp 


With each succeeding year there 
corresponding increase the 


LOW PRESSURE REGULATING VALVE 


average steam pressure carried 
Forty years ago, 


modern plants. 


fifty pounds was excessive, to-day 
150 pounds common, with ten- 


HIGH PRESSURE REGULATING VALVE 


dency toward 200 the larger 
plants. Where the old methods 
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warranted little demand for 
pressure reducing valves, to-day 
they are absolute necessity. 

valves, 
there are two fundamental types 
considered: The steam heat- 
ing low pressure type, employed 
reduce from given boiler pres- 
pounds, and the high pressure 
type, for all 
from pounds up. 
type applied serve steam for 
use pressure lower than that 
the boiler, through reasons 
safety economy. 

Again must sub-divide each 
type reducing valve into two 
classes, viz.: the simple direct 
and second, the compound auxil- 
iary-operated (Figs. and 7). 

The direct-acting low pressure 
valve has two essential points. (1) 
balanced inlet valve, which offers 
resistance the flow steam 
outside friction and (2) dia- 
phragm which the reduced pres- 
sure can act close the balanced 
steam valve. Thus, have sim- 
ple mechanism working upon the 
same principle pair scales, 
favoring the pressure side when 
the reduced pressure 
pre-determined point, this way 
tending close the steam valve, 
and operating open, by. the pow- 
exerted through means 
weight and lever, spring, 
the atmospheric side diaphragm, 
when the reduced 
the diaphragm valve, the limit 
reduced pressure that can prac- 
tically carried determined 
the safety point diaphragm. 
many who have made study 
the subject, that point appears 
phragm. 

Many arguments are advanced 
for the practicability diaphragms 
high pressure. The diaphragm 
the mechanism immediately re- 
sorted designers automatic 
controlling apparatus where sensi- 
tiveness paramount. The reason 


obvious—the diaphragm presents 
large area with practically fric- 
tion. If, for instance, have 
given device requiring, will say, 
pounds total power move 
from “open” “shut” posi- 
tion, then with 
phragm, which contains 
square inches surface, variation 
20/50 2/5 pounds gauge 
all that necessary overcome 
the total friction pounds 
the machine, whereas suppose 
employ but 2-inch diameter sur- 
face the same work, have 
but square inches actuating area, 
and overcome the pounds 
load would require 20/3 2/3 
pounds per square inch, which 
equivalent 2/3 pounds varia- 
tion gauge pressure. 

Now, have shown the use 
the diaphragm, namely, produce 
fragile make-up compared other 
parts employed the construction 
reducing valves, and with its 
large area exposed steam one 
side and atmosphere the other, 
smaller area some different con- 
struction (piston). Therefore, the 
writer believes proper define 
the diaphragm essentially low 
pressure mechanism. 

are now reaching point 
where the diaphragm should 
supplanted substitute, which, 
while not sensitive, greater 
stability. The piston type regu- 
lator utilized this juncture. 
For instance (Figs. and 4), the 
inlet areas the piston 
anced and the steam 
passing the outlet side, presses 
the surface the piston the 
(regulated weight compres- 
sion spring). Again referring 
the same figures will noted 
that there exposed the atmos- 
phere through the stuffing-box 
top valve certain surface (usu- 
ally 2-inch 3-inch diameter). 
This exposed surface forms the op- 
erative areas the direct acting 
high pressure type, and occupies 
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the same relation the latter valve 


that the diaphragm does the 
steam heating valve. will there- 
fore observed that the valve can- 
not sensitive owing the 
smaller operative area. Now, an- 
other point comes valve 
this kind that well worth men- 
tioning, namely, “on paper” re- 
ducing valve supposed change 
its position piston each va- 
riation pressure, while prac- 
tice, most valves assume certain 
opening (which bears about the 
same relation the full valve open- 
ing that the reduced pressures 
the initial) and remain that po- 
sition with slight pulsation 
long the requirements the 
service are about the same (assum- 
ing also that boiler pressure con- 
stant). 

course there are many valves 
all adhering more less the 
above principles, yet possessing va- 
rious features peculiar 
selves. This notably true the 
type low pressure valve known 
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FIG. ANOTHER TYPE FOR LOW PRESSURES 


Kieley’s “Eureka.” This valve 
operates with diaphragm set 
forth above and possesses double- 
seated balanced steam 
has been upon the market for 
many years that further descrip- 
tion would unnecessary. The 


same may said the Eureka 
Valve. typical the di- 
rect acting piston type, and con- 
structed with double-seated valve 
and piston exposed atmosphere 
through stuffing-box. reader 
will note addition, the presence 
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dash-pot the lower end 
the device, placed prevent 
pulsation due sudden draughts 
steam from the outlet side 
valve (as steam engine 
each stroke). (Figs. and 2.) 

The Ford regulators are built 
the diaphragm and piston types, 
but possess the original feature 
single seated balanced steam 
valve. The advantage single 
seat over double lies the fact 
that single seat must open twice 
given volume steam the out- 
let; therefore, with single seat 
the liability wire-drawing cor- 
respondingly reduced. (Figs. and 4.) 

The Foster pressure regulator op- 
erates the direct-acting princi- 
ple, embodied the 
valve-diaphragm” construction, the 
steam valve the case being dou- 
ble-seated. possesses, however, 
the toggle-joint and spring, not 
identified with either those pre- 
viously described. (Fig. 5.) 

This arrangement designed 
provide and compensate for the in- 
creasing power the springs they 
are compressed, well the in- 
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creased resistance the diaphragm 
inflated. The effective power 
the spring, exerted the dia- 
phragm, thus remains practically con- 
stant except may changed 
the spring nut. 

feature the diaphragm this 
valve the perforation all the 


plates except the one next the 
steam other fluid the diaphragm 
chamber, thus taking care any 
slight leak and preventing accumu- 
lation pressure between the plates. 

great many the Foster regu- 
lators are use the Navy 
and shipping circles general; the 
value spring device board ship 
particularly apparent, weight 
and lever valve useless where the 
pitch and roll vessel play 
part. 


COMPOUND 
VALVES 
now take entirely dif- 
set forth above, viz., 
mechanism (diaphragm) operating 
the strong portion (steam valve) 
the machine, this operation being 
primarily actuated the changes 
reduced pressure the dia- 
phragm, and being accomplished 
finally the action the steam 
pressure open close the main 


OPERATED 


valve, which differential con- 
struction. (Fig. 6.) 

This style valve typified 
the Mason reducing valve, designed 
whom the credit for the devel- 
opment this kind valve due. 
The Mason Regulator Company 
was the market with its regula- 
tors when there was little call 
for reducing valves and when each 
sale was preceded the “mould- 
ing opinion” process. 

The Mason valve controlled 
the variation the reduced pres- 
sure acting through port 
diaphragm No. 122. 
phragm resisted spring No. 
104, which may adjusted the 
reduced pressure desired. This con- 
struction allows the diaphragm 
raised increase the re- 
duced pressure and forced down 


FIG. 


spring No. 104, when the reduced 
pressure decreased, and when 
use the diaphragm 
tween these two forces, the slight- 
est change reduced 
causing movement the dia- 
phragm. 
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Auxiliary valve No. 107 held 
contact with the diaphragm aux- 
iliary valve spring No. 108 and 
moves and down freely with the 
diaphragm. soon auxiliary 
valve No. 107 open, steam passes 
around the auxiliary valve 
chamber through the set holes 
shown under the valve seat,through 
the valve seat and out through the 
upper set holes which communi- 
cate with port “N” leading the 
space around the lining, passing 
down around the same and under 
piston No. 116. 

raising No. 116, main valve 
No. 113 opened against the in- 
itial pressure, because the area 
valve No. 113 only one-half that 
piston No. 116; thus steam ad- 
mitted the system. 

When pressure the system has 
reached the required point (deter- 
mined spring No. 104), dia- 
phragm No. 122 forced upward 
passes through port “X” cham- 
ber “O” under the diaphragm, al- 
lowing valve No. 107 close, shut- 
ting off steam from piston No. 116. 
Main valve No. 113 now forced 
its seat the initial pressure 
shutting off steam from the system 
and pushing piston No. 116 down 
the bottom its stroke. The 
steam beneath piston No. 116 ex- 
hausts freely around the 
(which fitted loosely 
purpose) and passes off into the 
system. 

practice the main valve does 
not open close entirely with 
each slight variation pressure, 
but assumes position which fur- 
nishes just the amount steam re- 


pressure desired. 
Piston No. 116 with 


dash-pot No. 117, which prevents 
chattering pounding, sometimes 
caused violent fluctuations 

comparing the illustration 
the Foster auxiliary operated valve 
tration, the similarity principle 
involved apparent, although ap- 


plied 
lines. 

Through the kindness 
manufacturers the Foster valve, 
are able append the follow- 
ing facts regarding test which 
occurred October 26, 1905. 

The test was held the plant 
the Foster Engineering Company, 
Newark, J., under 
vision Mr. Foster, vice- 
president and treasurer, number 
invited guests being present. The 
first test was the new type re- 
ducing valve, the object which 
was illustrate: The delivery 
steam constant pressure re- 
gardless the variation the vol- 
ume discharge, increase de- 
crease the initial pressure. 
show that the valve would operate 
equally well horizontal, verti- 
cal, inverted position when 
inclined any angle. That the 
valve would close off 
when steam was being delivered. 

demonstration the valve was 
first placed horizontal pipe 
turned with the initial pressure 
250 lbs. and the valve set de- 
liver lbs. The variable volume 
discharge was obtained open- 
ing and closing intervals four 
one-half inch inch) outlets con- 
pipe, steam first passing through 
small receiving tank. During this 
test the delivery pressure did not 
vary one pound. was then sug- 
gested that the receiver taken 
off and one and one-quarter inch 
inch) quick gate 
valve placed line direct from 
outlet regulator. this test 
the quick opening valve was fre- 
quently opened and closed without 
showing any variation delivery 
pressure exceeding pounds. 
The valve was then inclined dif- 
ferent angles and then inverted. 
The results obtained either case 
being the same when upright. 
The initial pressure was then low- 
ered and the delivery, with variable 
volume discharge, remained con- 
stant until the initial pressure had 
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fallen with the delivery 
then removed while steam was 
passing through the valve, delivery 
pressure being lbs. and 
with the initial 250 lbs. re- 
move the diaphragm screw was 
adjusted throttle the steam 
the desired pressure, by-pass screw 
opened and port screw closed; 
tension spring was then re- 
leased when cap was unscrewed 
and the diaphragm removed. The 
whole operation required less than 


FIG 


five minutes. was then suggested 
that all tension taken off spring 


see whether the valve would 
steam. This was done and the 


gauge showed pressure. 

the second test the piston- 
actuated pump governor was then 
tested illustrate the maintainine 
pressure speed pump. The 
variable volume discharge was 
obtained manifold being con- 
nected from discharge pump, 
with the result that the pump 


speeded maximum, discharge 
being maintained the predeter- 
mined lbs. 

The third test was illustrate 
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the Class reducing valve re- 
duce from high initial pressure— 
1,400 lbs. and up—to low delivery— 
140 the purpose expel- 
ling gases from guns after discharge. 
eight-inch iron pipe twenty feet 
long was used illustrate the ef- 
fect air admitted inlet pine. 
Oily waste was then placed the 
tube and ignited produce smoke 
and flame. quick opening gate 
valve was then installed line 
tube from outlet reducing valve 
and opened suddenly expel the 
gas and flame. The result the 
test showed that the reducing valve 
maintained the delivery pressure 
required. 

The fourth test was made with 
the combination valve installed 
boiler, the object being close 
down case rupture steam 
main. quick opening gate valve 
was placed the line and opened 
the atmosphere, which gave the 
same practical result break 
the pipe. this operation the 
automatic valve the boiler closed 
instantly and shut off steam line. 
The main valve was then closed 
opening small valve emergency 
line illustrate emergency closing, 
with the same satisfactory result. 

Now that have described the 
different types, might not 
amiss look into the weak and 
strong points. take 
the direct-acting valve. course, 
the this valve simplic- 
itv, and wherever comparatively few 
parts are the makeup 
proportionately less liability its 
becoming inoperative. the di- 
rect-acting valve may said 
possess greater stability. 

The compound auxiliary oper- 
ated valve must given credit for 
greater sensitiveness and efficiency 
operation. If, for instance, 
were take pressure indications 
from the two types valves for 
hours, there little doubt but that 
the laurels will the compound 
valve. other words, have 
“Superior Sensitiveness and More 
Complete Construction” vs. “Su- 
perior Durability and Simplicity.” 
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Meetings Engineering 


MECHANICAL ENGINEERS, NEW YORK, DECEMBER 5-8, 1905 


Measurement Air Flowing Into the Atmos- 
phere Through Circular Orifices* 


Durtey, 


While engaged experimental work 
requiring the measurement quantities 
air flowing comparatively low pres- 
sures, the writer was led examina- 
tion the available formulas for the 
discharge air under such conditions. 
These formulas appeared 
cient for the purpose view, and, after 
some preliminary trials, the experiments 
described made under the 
writer’s supervision, the laboratories 
the Department Mechanical Engi- 
neering, McGill University, Messrs. 
Sterns and Smith, Demon- 
strators Mechanical Engineering. 

these experiments was desired, 
first, ascertain the laws governing the 
flow air through circular orifices 
thin plates low heads; and, secondly, 
measure the air discharged such man- 
ner that the experimental 
could easily duplicated any time 
that similar gauging apparatus might 
used the laboratory. 

Circular orifices bored thin plates 
were selected because simplicity for- 
mation, and was found that with proper 
apparatus, such orifices afforded 
venient means gauging the amount 
air discharged blowers, air en- 
gines, air compressors and the like. 

The conditions under which the writer’s 
experiments were carried out rendered 
advisable limit the head inches 
water. is, therefore, only necessary 
here consider the formulas applying 
the flow air under low pressures: 

Air degrees Fahr. and pres- 
weighs 0.0807 pounds per cubic foot. 
degrees Fahr. the weight is, therefore, 
0.0764 pounds nearly. Under pressure 
five inches water 0.1505 pounds 
per square inch above atmospheric pres- 
sure, air degrees Fahr. would have 
14.8505 
14.7 
pounds per cubic foot, increase 
density 0.0008 pounds, or, say, per 


read the New York meeting (Decem- 
ber, 1905) American Society Mechanical Engi- 


and forming part Volume XXVII the 
Transactions. 


CANADA. 


cent. This increase density small 
that the air may considered, without 
serious error, remaining uniform 
density during the experiments here de- 
scribed. 

After describing the calculations leading 
the adoption the formula chosen 
for use his paper, Mr. Durley goes 
say: 

SCOPE EXPERIMENT 


The largest air compressor available 
was two stage belt driven machine, 
capable compressing about 350 cubic 
feet free air per minute pressure 
100 pounds per square inch. The air 
delivered this compressor was stored 
cast iron reservoirs whose combined 
volume was about cubic feet. With 
this apparatus was not found possible 
air per second without getting too rapid 
fall pressure the reservoirs, and 
was accordingly determined limit the 
experiments less than 
inches diameter and work only with 
water. The data obtained, however, made 
possible continue the curves with 
reasonable accuracy give co- 
discharge for orifices to, 
say, inches diameter and for differences 


DESCRIPTION APPARATUS AND METHODS 
EXPERIMENT 


The general arrangement the appara- 
tus shown Fig. The reservoirs 
discharged into the gauging box 
through quick-closing gate valve and 
regulating valve After leaving these 
valves the air passed 
through heater consisting num- 
ber thin sheet iron boxes immersed 
tank water whose temperature 
could varied desired. 

The gauging box, shown detail 
Fig. was one-inch pine made air 
tight pitch the inside. was six 
feet long and inches inches 
inside dimensions. Near the end which 


the air entered, suitable baffle plates were 
placed shown. The connection for the 
U-tube for measuring the head was placed 
near the middle the box. 
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The air reservoirs (R, Fig. were 
built cylindrical flanged castings 
connected bolts. The joints were 
made with asbestos millboard, soaked 
boiled oil, and was necessary use 
fairly high pressure the reservoirs 
order get experiments 
length large orifices, some difficulty 
was experienced keeping the joints 
tight. The leak was carefully measured 
and was found that the highest pres- 
sure did not exceed 0.0005 pounds per 
second, while low pressure its amount 
was negligible. The results the leak 
tests were correct within least per 
cent., and, therefore, the greatest possi- 
ble error made allowing for the leak 
would 0.00005 pounds per second, not 


Box 6’ 0” x 10” x 10” 
Inside 


pressor was then closed. Sufficient time 
was allowed for the air the reservoir 
come uniform temperature. The 
gate valve being open, the regulating 
valve was opened till the head 
air the box was brought the point 
which the trial was run. The 
gate valve was then closed and the chron- 
ograph switch thrown that when the 
valve was reopened record the time 
would made. The initial pressure and 
temperature the reservoir were then 
read and the trial started. The final tem- 
perature and pressure were not read im- 
mediately the end the trial, was 
found that some time elapsed before the 
air the reservoir had resumed uni- 
form temperature. The leak during this 


Connection for u Gage 


FIG. 


more than per cent. the whole dis- 
charge the inch orifice, and decreas- 
surface. 

The reservoirs were provided with drain 
cocks that water condensing from the 
vapor the air pumped could 
drawn off. The drains were opened 
frequently that never more than pound 
water was collected, which would make 
reservoir volume cubic feet. 

The method used making the trials 
was follows: 

The reservoir was pumped and 
the valve between and the com- 


DETAILS GAUGING BOX AND ORIFICE 


was allowed for, but was very small 
since the pressure the reservoir was 
low. 

tabulating the results the ex- 
periments made was necessary re- 
duce all the actual discharges, meas- 
ured, their values degrees Fahr., 
and inches barometric pressure. 
special series trials was made see 
whether the actual discharge would vary 
above with regard temperature. The 
figures for these trials show that within 
the limits these experiments the dis- 
charge may taken vary inversely 
the square root the absolute tempera- 
ture the gauging box. 
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CALCULATION ACTUAL DISCHARGE FROM 
EXPERIMENTS 


Triais were made with the temperature 
the box near degrees Fahr. 
possible and variations from this tem- 


Several Oljservations 


Dotted Lines show 
Effect of Gauging Box 


for barometric pressure was also applied, 
and from these experiments the actual 
discharge was then calculated. The cor- 
responding ideal discharge was also 
worked out for temperature de- 


Air Discharged per 
Orifice per Second 


perature were allowed for the assump- 
tion that the discharge inversely pro- 
portional the square root the ab- 
solute temperature. correction 


Dotted Line Probable 


FIG 


grees and pressure inches mer- 
cury. The actual discharge per square 
foot orifice was then computed for 
each experiment and the results plotted 


Orifice 


SHOWING CURVES COEFFICIENT DISCHARGE FOR VARIOUS 


DIAMETERS ORIFICE PLOTTED BASE DIFFERENCE 
PRESSURE ORIFICE 
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Figs. and are shown 


Fig. 
the values the coefficient discharge 
obtained from the curves Fig. and 
from the corresponding ideal discharges. 

Fig. shows the curves coefficients 
discharge for various diameters ori- 
fice plotted base difference 


pressure orifice. From this diagram 
and from Fig. can selected suitable 
coefficient for use any particular case. 
Durley presented tables showing 
detailed result the various 


EFFECT SIZE GAUGING BOX 


From the curves Fig. was seen 
that the actual discharges the larger 
orifices the higher heads were consid- 
erably above the mean curve. This seem- 
indicate that the results were be- 


rometric Pressure =30 ches 


lies only very slightly above the curve 
corrected discharge. These results 
show that the area cross section 
the gauging box should, for heads 
inches, least twenty times the 
area the orifice reasonably accurate 
results are obtained. greater 
heads still larger box would probably 
necessary. 


CONCLUSIONS AND REMARKS 


experiments and curves indicate 
that: 

(1) The coefficient for small orifices in- 
creases the head increases, but les- 
ser rate the larger the orifices, till for 
the inch orifice almost constant. 
For orifices larger than inches de- 


creases the head increases, and 


Water 


FIG 


ing affected the velocity approach 
the air. check this, experiments 
were made with inch orifice 
inch and inch heads, using box whose 
area was only 13.8 times that the ori- 
fice. The results these trials were com- 
pared with those obtained from the same 
orifice the large box and was found 
that the discharge was 0.2 per cent. high- 
the inch head and per cent. high- 
the inch head. This variation was 
greater than that observed from the trials 
the inch orifice the large box, 
the difference being due the smaller 
ratio between the areas box and orifice. 
The curve observed discharge from 
the inch orifice the large box, even 
the highest heads experimented with, 


greater rate the larger the orifice. 

(2) The coefficient decreases the di- 
ameter the orifice increases and 
greater rate the higher the head. 

(3) The coefficient does not change ap- 
preciably with temperature (between 
degrees and 100 degrees Fahr.). 

(4) The coefficient (at heads under 
inches) not appreciably affected the 
size the box the ratio the areas 
the box and orifice least 

hoped that the information 
given this paper will enable reason- 
ably accurate measurement air low 
comparatively simple inexpensive 
gauging apparatus. 
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Natural Gas Under Steam 


Jay PHILADELPHIA, Pa. 


The writer was recently called upon 
give opinion regarding the commer- 
cial operation particular mill, both 
with natural gas and with coal, cer- 
tain price. detailed data any spe- 
cial determinative value 
found available handbooks and other 
publications. This paper has been pre- 
pared put record the results the 
author’s investigations, aid engi- 
neers reaching fair conclusion the 
problem from commercial standpoint. 


COMPOSITION NATURAL GAS 


The composition natural gas varies 
somewhat with the locality, shown 
the Director the Geological Sur- 
vey. 

The heating values natural gas per 
cubic foot, said report, vary from 1037 
1287, being referred degrees 
and 29.92 inches barometer. 


burners being placed the front and 
level slightly above the furnace doors, 
the furnace having imperfect “check- 
wall” each case, and the burners being 
overated experts each case, show 
that the question burners may elim- 
inated. 
BLUE VS. STRAW FLAMES 


The writer has always been led be- 
lieve that blue flame meant the burning 
carbonic oxide into carbonic acid gas, 
although some authors define repre- 
senting the burning hydrogen into 
water. Whichever denoted the blue 
flame, flame any color formed 
below about 1,000 de- 
grees 

The writer conducted tests six 
the aforesaid 250 Cook boilers with 
such blue flame the combustion 
chamber, and also complementary tests 
upon them with straw-white flame, with 
the following results: 


White 


Test with 4-ounce gas pressure No. No. 708 
Draft under boiler damper, inches..... 0.42 0.52 
Pressure the meter registering the gas used, 18.9 19.8 
Feed water temperatures, 172 178 
Cubic feet gas used meter 167,420 
Cubic feet gas used ounces pressure and F........... 182,255 162,210 
Equivalent water evaporated from and 212 153,400 
Boiler horse power made per 250 247 213.1 
Cubic feet gas used under actual gas meter pressures and 

temperatures per boiler horse power................ 38.4 
Cubic feet gas 4-ounce pressure and per boiler 

Number 6-inch Kirkwood burners used the six 


Two boiler tests made separately with 
Gwynn and Kirkwood burners sup- 
plying 250 Cook water-tube 
boiler, having “dog-house” furnace, the 


These tests showed advantage 
capacity favor the “white” flame 
the furnace ounces gas pressure 
the burners, but advance economy. 


Test with 6-ounce gas pressure the burners, test number..... 797 
Steam gauge pressure, pounds......... 116 
Feed-water temperature, 144 
Cubic feet gas ounces and degrees 241,516 
Equivalent water evaporated from and 212 F., pounds 184,167 168,333 
Boiler horse power made six 250 1,779.4 1,626.4 


*From paper read the New York Meeting (Decem- 
ber, 1905) the American Society Mechanical En- 


gineers, and forming part Volume XXVII the 
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Boiler horse power made per 296.6 271.1 
Cubic feet gas used under actual gas meter pressures and 

temperatures per boiler horse power per hour..... 41.6 37.9 
Cubic feet gas 4-ounce pressure and per boiler horse 

Opening gas burner lids............ Open wide 

Again, these tests showed capacity Summarizing these six tests two 


advantage the use the white sets, find: 


Cubic feet gas used when reduced ounces and de- 

Equivalent water evaporated from and 212 496,163 
Average boiler horse power made............. 1,423.2 
Horse power made per 250 266.3 237.2 
Cubic feet gas reduced 4-ounce pressure and used per 

but this case the sacrifice econ- The six tests, when thus consolidated 
omy. two tests, show that the economy 


Tests were then made with the gas same with that the capacity 
burner pressure ounces. greatest with the white flame. 


tests showed advantage both econ- Accordingly, the remaining tests 
omy and capacity favor the writer were made with the straw- 
flame. white flame. 


TEST 200 HEINE SAFETY WATER-TUBE BOILER HERRON HILL PUMPING STATION, 
PITTSBURG, PA. 


Number natural-gas burners use........ 
Kind gas burners used............ Kirkwood Klinetype Kirkwood 
Steam gauge pressure, pounds.............. 145.8 144.1 149.6 
Draft front damper, inches.......... 0.14 0.18 0.34 
Gas pressure at-meter, inside mercury........ 1.93 2.35 1.81 
Barometer inside mercury.............. 28.54 28.63 28.99 
Temperature external air, Fahr.............. 25.3 56.1 
Temperature fire room, Fahr................ 72.8 74.1 
Temperature feed water, Fahr.............. 40.9 61.1 
Temperature escaping gases, Fahr....... 386 450 465 
Temperature natural gas meter, Fahr...... 58.8 79.8 
Cubic feet natural gas used.............. 73,720 92,200 105,400 
Cubic feet natural gas reduced 

104,521 
Cubic feet natural gas and inch 

barometer ....... 71,199 88,604 98.904 


Calorific value the natural gas per cubic foot 


29.92 inch barometer degrees F........... 1,102 
29.92 inch barometer degrees F......... 
Moisture the steam, part per cent..... 0.50 0.53 

Feed water pumped boiler, pounds........ 43,800 62,655 
Feed water evaporated, pounds............ 43.581 62,323 
Equivalent feed water evaporated from 

212 degrees F., pounds........... 53,425 75,130 
Evaporation measured boiler horse power per 

Rating boiler, horse power. 200 200 


Cubic feet natural gas used per hour per boiler 
horse power developed with gas at: 
29.92 inch barometer and degrees F....... 45.97 40.68 
29.92 inch barometer and degrees F....... 
Combined burner and furnace efficiency, per cent. 65.8 
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The improvement shown the test 
upon this Heine boiler largely due 
the use under and preheated air 
feed supplemental the air supply ordi- 
narily carried through the burners. 


BEST COAL EFFICIENCIES NOT OBTAINED 
WITH GAS 

The tests all showed that not 
possible get better efficiency with 
natural gas than with coal, and prove 
rather that the best coal efficiencies can- 
not obtained with gas. That due 
the large volume “air for dilution” 
which must supplied with gas burners. 

produce boiler horse power 

must absorbed the water the 
boiler. Assume that, average, nat- 
ural gas has 1,100 per cubic foot. 
Then, the gas burned per cent. 
efficiency, 
33.327 divided 1,000 30.3 cubic feet 
gas must used per horse power per 
hour. Yet tests are sometimes reported 
where from only 17.4 19.8 cubic feet 
were used per hour per boiler horse 
power. 

Assuming per cent. the best 
efficiency obtainable with natural gas 
under boilers (and this very difficult), 
then 

30.3 divided 0.75 40.4 cubic feet 
gas, normal barometer and tempera- 
tures, which must used per boiler 
horse power. 

NET RESULTS TESTS 

(1) There but little advantage pos- 

sessed one burner over another. 


(2) good economy made with 
blue with white straw flame, and 

(3) Greater capacity may made 
with than with blue 
flame, 

per cent. the use gas seldom 
obtained under the most expert condi- 
tions. 

(5) The “air for dilution” greater 
with gas than with coal, that possible 
coal efficiencies are impossible with gas. 

(6) Don’t expect, good commercial 
practice, get boiler horse power 
less than from cubic feet 
natural gas, the same being referred 
degrees and ounces pressure 
above barometer 29.92 inches. 

(7) Fuel costs are the same under best 
conditions with natural gas cents 
per 1,000 cubic feet and semi-bituminous 
coal $2.87 per 2,240 pounds. 

This based 3.5 pounds wet coal 
being used per boiler horse power per 
hour cubic feet natural gas. 

(8) Expressed otherwise, long ton 
semi-bituminous coal the equivalent 
28,700 cubic feet natural gas; while 
short ton such coal the commercial 
equivalent 25,625 cubic feet. 

(9) compared with hand firing with 
coal plant 1,500 boiler horse power 
output, coal being $2.00 per 2,240 pounds 
labor-saving the use 
gas—natural gas should sell for about 


cents per 1,000 cubic feet. 


THIRTEENTH GENERAL MEETING THE SOCIETY NAVAL 
AND MARINE ENGINEERS, NEW YORK, 
NOVEMBER 16-17, 1905 


With Ventilating Fans and Pipes* 


The experiments described this pa- 
per were undertaken for the purpose 
learning more than was known about the 
capacities and efficiencies fans such 
are ordinarily used for ventilation pur- 
poses naval vessels, and ob- 
tain much needed information enable 
systems ventilation piping in- 
telligently designed. 

Forced mechanical ventilation liv- 
ing spaces was fitted Ericsson his 
monitors, and ever since that time has 
been feature our naval vessels. The 
largest naval vessels now building will 
each homes for nearly thousand men, 
and the adequate and satisfactory ventila- 
tion such vessels work diffi- 
culty and magnitude. 


*From Paper Read the Thirteenth General 
the Society Naval Architects and Marine 
held New York, and 17, 


Steam-driven fans were fitted the 
vessels, but during the last ten 
years electric fans have been adopted, en- 
abling the number separate systems 
increased, thus reducing the number 
openings for ventilating pipes 
tight bulkheads, without the serious dis- 
advantages which would follow net- 
work steam pipes small fans were 
fitted all over the 


FAVORS PLENUM SYSTEM 


While both plenum and exhaust sys- 
tems ventilation are fitted, the ten- 
dency present fit the latter for 
special purposes only, the main reliance 
for ventilating living spaces proper be- 
ing placed upon plenum 
force the air in. For part, con- 
sider the plenum system distinctly prefer- 
ble wherever applicable, not only be- 
cause more efficient, enabling the 
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same quantity ventilation ob- 
tained with less power, but because 
best adapted conditions shipboard 
and preferred the majority people 
who live aboard ship. There are argu- 
ments each side the question, but 
this case where the experience and 
preference the people affected must 
govern. 

practice the solution the prob- 
lem ventilation requires the solution 
two interdependent problems. 

Given properly designed system 
piping and outlets, with what initial pres- 


BRASS TUBE ABT gTHICK 


BOTH SIZES 


from one two hundred per minute 
twenty-five hundred per minute. 

PITOT TUBES USED 

came the question de- 
termining the output from the fan the 
pressure and velocity the pipe near its 
outlet, was necessary develop special 
apparatus and appliances. Anemometers 
are notoriously unreliable. Several were 
purchased and tested, but two would 


give the same result, and even 


had been accurate would have been 
very difficult use them inside the pipe. 


FIG. PITOT TUBE FOR DETERMINING AIR VELOCITIES 


sure constantly maintained the fan out- 
let will this system deliver the required 
quantity air? 

What fan will deliver the desired 
quantity air the properly designed 
system piping the reauired pres- 
sure with minimum expenditure pow- 
er? 

The experiments first undertaken dealt 
only with the second problem, and were 
directed ascertaining the real efficiency 
and capacity fans, such were then 
being used for ventilation. was de- 
sired from the first these experiments, 
obtain results from the fans, near- 
possible, their actual working 
conditions. This required that each fan 
should discharge against pressure into 
pipe somewhere near the size its out- 
let, and that the pressure and velocity 
the air discharged into the pipe from 
the fan should determined simultan- 
eously with the actual power being ab- 
sorbed the fan proper. 


DETERMINING POWER DELIVERED FANS 


For determining the power delivered 
the fan spring torsion dynamometer 
was used, identical principle with the 
dynamometer used for determining the 
power absorbed model propellers. 
matter fact, the fan dynamometer 
was built and use before the propeller 
dynamometer. For driving the dyna- 
mometer two special electric motors, one 
large and one small, were used, each be- 
ing fitted with Ward-Leonard control, 
giving wide variation revolutions, 
that any number revolutions ‘desired 
could obtained and steadily maintained 


the resuit careful consideration 
was concluded use Pitot tube methods, 
and Fig. shows the type Pitot tube. 
finally adopted. seen that con- 
sists double tube. The common 
axis placed parallel the direction 
flow the air parallel the center 


TYPICAL INSTALLATION PITOT TUBES. 


TEN 12-INCH PIPE 


line pipe. The outer tube has longi- 
tudinal slots through which the pres- 
sure the flowing current air reaches 
the annular space between the inner and 
outer tubes. This space being connected 
with device, the 
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pressure moving current air can 
determined. front the inner 
tube the air brought rest, and the 
pressure this inner tube also deter- 
cording device. 


PRESSURE AIR EXPRESSED POUNDS PER 
SQUARE FOOT 


may remark here that all calcula- 
tions connection with experiments, 
the pressure the air was expressed 
pounds per square foot. Air pressures 
are more usually expressed inches 
water, ounces per square inch. The 
use pounds per square foot, however, 
facilitates calculations work without 
introduction additional factor. In- 
deed, there seem good reasons for 
considering the pound the square foot 
more suitable unit than either the 
others when considering ventilation. 

know fully what fan will 
under given conditions evidently 
need know its discharge into pipe 
known size against any pressure any 
revolutions per minute. For given fan, 
then, discharging into given pipe, 
need know simultaneous values three 
variables, namely, discharge into the pipe, 
velocity, pressure the pipe and revo- 
lutions the fan. 


TEST FANS DISAPPOINTING 

Many the fans tested showed higher 
efficiency than per cent., some them 
showing extreme efficiency over 
per cent. The maximum efficiency, how- 
ever, was found pressures beyond those 
acceptable for ship ventilation. The 
greater the pressure used the ventila- 
tion mains the greater the efficiency the 
fan, smaller the branches can 
made for given delivery; 
greater the energy wasted forcing air 
through small branch pipes high ve- 
locity. 

More than fifty tests were made 
over twenty commercial fans various 
sizes and makes, each fan where practic- 
able being tested discharging into pipes 
different sizes. Considered whole, 
the results were decidedly disappointing 
regards efficiencies fans. fan 
working for ventilation purposes against 
pressure only pounds per square inch, 
essentially centrifugal pump, and 
efficiency fifty per cent. seems lower 
than should obtained. 

After finding that there appeared 
commercial make fan the mar- 
ket which gave promise efficiency for 
ship ventilation exceedine per cent., 
various fan manufacturers whose fans had 
been tested were furnished the Bu- 
reau Construction and Repair with the 
characteristic curves for their fans, and 
informed that they would submit fans 
higher efficiency they would tested. 

PIPE FRICTION ROUND PIPES 


Pending this number experiments 
upon the question piping were under- 


taken. The first question investigated was 
that pipe friction. Fairly complete ex- 
periments were made upon the friction 
inches diameter. Since air varies great- 
density with the variations the 
barometer and thermometer, appears 
advisable express its frictional co- 
efficient quantity independent 
density variations. let denote the 
frictional resistance pounds one 
square foot surface air moving over 
the surface with velocity one foot 
per second, where the frictional co- 
efficient the air and its weight 
pounds per cubic foot. The frictional re- 
sistance air pipes and near at- 
mospheric pressure generallv taken 
vary the square the velocity flow. 
experiments this was found 
the case. 

Experiments determine the value 
the coefficient friction were made 
with number sizes round galvan- 
ized iron pipe. These pipes were made 
sections feet long, slinned each 
other with lap about inches, and 
carefully lined straight. Six sizes 
were used, their internal diameters being 
12, 15, and inches. For all 
the thickness metal was No. 
standard gauge. 

The pipes were not soldered riveted 
permanently place, they had 
put and taken down repeatedly con- 
nection with tests various sizes fans, 
but before the friction tests the pieces 
each size pipe were carefully trued. 
When erected they were aligned straight 
possible and the joints the laps 
wound outside with adhesive tape pre- 
vent air leakage. While the pipes tested 
were perhaps not quite smooth per- 
manent pipes constructed the best man- 
ner, think their condition 
friction was fully good that the 
average sheet metal ventilation pipe, ex- 
cept for the largest pipe, which was diffi- 
cult adjust. 

METHODS MAKING TEST 


The methods making the test were 
very simple. fan was connected 
size pipe which could force air through 
per second, except for the largest pipe, 
through which the largest fan available 
could give maximum velocity only 
about feet per second. 

ring Pitot tubes with manometer 
connected was inserted the line close 
the fan and series runs made 
various velocities the air, the velocity 
and pressure head the tube being de- 
termined each case. Then 
ring exactly like the first was inserted 
feet beyond the first and another series 
runs made, velocity and pressure head 
being determined each instrument. 

The values the frictional coefficient 
varied but little throughout the range 
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size pipe, except for the inch pipe 
and the inch pipe, the friction the 
inch pipe being well above the aver- 
age, and that the inch size somewhat 
below. The high friction the inch 
pipe was probably due the fact that 
was found almost impossible erect the 
sections this pipe smooth, straight and 
round, the thickness metal being too 
small for this largest size. was obvious 
that its regards friction was, 
when tested, inferior that the other 
pipes. There was noted during 
the experiments which would account for 
the small friction the inch pipe. This 
was the first pipe tested. Owing in- 
consistencies the first tests, which were 
traced inaccuracies adjusting the end 
section when inserting and removing the 
second manometer, complete second 
series tests this pipe was made with 
great care, and possible that the 
condition this pipe was slightly super- 
ior the others. 


CONCLUSIONS EXPERIMENTS 


The experiments appeared consistent 
with the following conclusions 
gards the friction air round venti- 
lating pipes. 

The coefficient friction does not 
change with the velocity the air. 

The coefficient friction does not 
change with size pipe, least 
sizes three four square feet 
tional area. 

The friction varies the square 
the velocity air through the pipe. 

The coefficient friction for pipes 
first-class workmanship best 

Comparatively small internal rough- 
nesses, errors shape alignment, will 
increase the coefficient more. 


DESIGN PIPING SYSTEM 


Having determined suitable values for 
the coefficient friction piping, ex- 
periments were next undertaken bearing 
more directly upon the question the 
design the piping system. The stand- 
ard velocity for supply mains which has 
been adopted for some time the Bu- 
reau Construction and Repair 2,000 
feet per minute, and after experiments 
upon the ventilation system the Mis- 
souri, was concluded that good stand- 
ard pressure use was pounds the 
square foot. For standard air pressure 
pounds per square foot equivalent 
pressure head feet, and veloc- 
ity 2,000 feet per minute corresponds 
velocity head 17.27 feet. The total 
head, then, supply mains under stand- 
ard conditions 84.27 feet air. was 
desired determine the delivery from 
mains under standard conditions through 
branch any probable size and length. 
The experiments were confined round 
pipe. 


ANGLE WHICH BRANCHES SHOULD LEAVE 
MAIN 


The first investigation made was upon 
the angle which 
lead off from the main. had been the 
usual practice require all branches 
lead off the small initial angle 
degrees with wide curve. The investi- 
gation made upon this question was pri- 
marily for the purpose determining 
whether the requirements this respect 
could not made less exacting. 

Using inch main, branches inches 
and inches diameter were constructed 
leading off for each size angles 15, 
30, 45, and degrees. These 
branches were about feet long. The 
Pitot measuring tubes inserted them 
offered resistance probably equivalent 


each case several feet additional 
length. 


45° ANGLES MAY USED 


Considered broadly, the results demon- 
strated very satisfactorily that, regards 
discharge, there advantage re- 
stricting the branch angles de- 
grees, angle which inconveniently 
small many cases. There appears 
reason why any convenient angle 
degrees may not used. the 
subsequent experiments uniform branch 
angle degrees was used, this hap- 
pened convenient angle giving 
about the maximum discharge for stand- 
ard conditions, and was evidently de- 
sirable use constant angle through- 
out the experiments. practice, how- 
ever, appears that any convenient angle 
not greater than degrees may used 
for the majority branches. the far 
end main, where the velocity the 
air low, larger angles degrees 
are not only allowable but 
preferred. 


LOSS HEAD TAPERS 


required for naval vessels that the 
velocity from the outlet branch shall 
not exceed 1,000 feet per minute, whereas 
the velocity the air the branch near- 
always much greater than 1,000 feet per 
minute. The branch then must given 
conical enlargement some convenient 
point close the outlet. appeared de- 
sirable determine whether there any 
necessary limiting angle for the cone. 
investigate this question five cones 
were made diverging from diameter 
lengths the cones being 72, 36, 24, 
and inches, corresponding in- 
inches per foot. Similar cones were made 
the same length, but passing from 
inches, the increase diameter per foot 
run being double that the smaller 
cones for each length. These cones were 
inserted between two sizes pipe, and 
measuring rings placed each size 
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pipe close the cone. The air was then 
blown through and the head the be- 
ginning and end each cone determined 
for various velocities. The loss head 
passing through the cone was then 
plotted each case upon the velocity 
feet second through the smaller 
pipe. The loss head was then reduced 
each case the length the smaller 
pipe, which would cause the same loss 
head the cone. 

All things considered, appear war- 
ranted concluding that conical ex- 
pansion certain amount loss un- 
avoidable, but that cone expanding 
the rate the foot will 
not involve any serious loss head, 
compared with other practical angles. 
Such cone corresponds cone feet 
long passing from the the inch 
size, and cone feet long passing 
from the the inch size. 

These cones, described above, were sub- 
sequently experimented 
that say, the air passing from the 
large pipe the small pipe through the 
cones. The experiments showed ap- 
preciable loss head any case, 
may safely conclude that ventilation pipes 
can contracted, even the rate 
inches the foot for small pipes, 
without appreciable loss head. 

connection with the matter loss 
head, experiments were made ascer- 
tain whether result air escaping 
from main branch there was ap- 
preciable loss head the air the 
main beyond the branch. was found 
that the loss head, any, due the 
presence outlet the main, was 
too small take account 
tice. 


EFFECT VELOCITY MAIN 


The experiments already described in- 
dicated that the discharge from main 
under given total head was liable 
vary good deal with the velocity 
the main, and that the maximum dis- 
charge for given total head did not 
occur when the pressure head was max- 
imum. Accordingly, experiments were 
undertaken for the investigation this 
matter. Six and nine inch outlets were 
short length pipe and long length 
pipe were used for each size. The 
discharge through the outlets each 
size and length was determined for num- 
ber different total heads. The total 
head the main was kept constant, and 
varying the fan revolutions and the 
damper the end the main, the con- 
stant total head could made nearly all 
pressure, nearly all velocity head. The 
results show that, starting from the point 
where the head the main nearly all 
pressure head, velocity head being only 
few feet, the delivery increases with 
velocity main for given total head 
certain point, then begins fall 


off, falling off quite rapidlv, when the 
velocity head the main exceeds about 
per cent. the total 


DELIVERY FROM BRANCHES 


For the experimental determination 
the delivery air through branches 
various sizes and lengths inch round 
main was used, and round branches led 
off from degrees, single branch 
being used each case. The branches 
diameter. Several lengths pipes for 
each size were used, and addition three 
go-degree elbows were constructed for 
each size, having radius the center 
the pipe times the diameter the 
pipe. These elbows were ordinary 
construction, being made seven 
pieces. So, addition testing the dis- 
charge through various straight 
pipe, the discharge was tested through 
various lengths straight pipe com- 
bined with one, two and 
Furthermore, series pasteboard cones 
were constructed diverging inches 
the foot, and every case pasteboard 
cone was fitted the end the branch, 
and after preliminary trials cut such 
length that the velocity air through 
the maximum diameter outlet the 
cone was close 1,000 feet per minute. 
These cones had evident effect in- 
creasing the discharge, especially for short 
pipes. The object using the paste- 
board cones course, put the 
outlet approximately the condition 
the outlet aboard ship, which limited 
feet per minute discharge velocity. 
While there was not fitted beyond the 
cone short length parallel pipe, with 
damper and wire mesh which would 
found board ship, thus adding some- 
that the effect the short length par- 
allel pipe board ship would probably 
increase slightly the delivery, and 
that the experiments Pitot rings were 
inserted each branch measure the 
velocities, the resistance thus added being 
probably more than would added 
the wire mesh, etc., aboard 
and show two the combinations ex- 
perimented with for the inch outlet, one 
comparatively short, straight pipe, and 
one long pipe with two elbows. Each 
straight pipe and elbows, was tested 
follows: 

The damper the end the main 
and the revolutions the fan were manip- 
ulated until the Pitot measuring instru- 
ments the main feet front the 
outlet showed standard conditions, that 
say, pressure head feet and 
velocity head 17.27 feet, that cor- 
responding 2,000 feet per minute. The 
discharge through the branch was de- 
termined under these conditions. 

Keeping the revolutions the fan 
unchanged from condition the damper 
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the end the main was closed tight, 
that the only air passine through the 
main, apart from minor leakage, was that 
which found its way out the branch, 
which was measured. 


Still keeping the damper the end 


The effect elbows being 
however, the following rules 
tical application are evidently ample: 

For one elbow, add three feet the 
total length pipe measured along 
center line around the elbows. For two 


FIG. COMBINATION TESTED WITH SIX-INCH PIPE. 


SHORT STRAIGHT BRANCH 


WITH TAPER OUTLET 


the main closed, the revolutions the 
fan were lowered until the pressure head 
the main the Pitot ring was feet 
air. The discharge under these condi- 
tions was measured. The average results 
for the various sizes are given the 
following table, for one, two and three 
elbows, although from the original data 


elbows, add feet, and for three elbows 
add feet. 

appears have been customary 
assume that elbow equivalent 
addition the pipe certain number 
diameters length, but the experimental 
results described above show that for 
branches board ship addition 


FIG. COMBINATION TESTED WITH SIX-INCH PIPE. LONG BRANCH WITH TWO 
ELBOWS AND TAPER OUTLET 


other results differing slightly from those 
the table might have been obtained. 
TABLE. 


Showing equivalent extra lengths straight pipe 
feet for one, two, and three elbows. 


One Two Three 

Size pipe. elbow. elbows. elbows. 
2.00 6.30 8.25 
1.60 4.75 7.70 
2.47 7.33 10.26 


certain length per elbow will be, regard- 

less the size the pipe, good for 

practical purposes anything else. 

DEPARTURES FROM STANDARD 
TIONS 


has been customary make the dis- 
charge main relatively larger leave 
the fan, the idea being apparentlv that 
check the velocity the air and in- 
crease its pressure greater discharge 
through the branches will result. This 


expectation fallacious, and for given 
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head, about the standard, get about 
the maximum discharge when the velocity 
maintained 2,000 feet per minute. 
course, however, when the pipe en- 
larged the loss head through friction 
decreased, and thus the total head towards 
the endof the enlarged pipe will great- 
than the pipe had been proportioned 
maintain always velocity 2,000 feet 
per minute. Furthermore, appears ad- 
visable keep the main always larger 
than its last branch, making never less 
than twice the diameter the last branch. 
There appears way making 
the loss head necessarily due 
friction. 
CONCLUSIONS 


The conclusions and instructions which 
may drawn from the preceding ex- 
periments, are briefly 
low: 

Angles branches.—For the gen- 
eral run branches make the angle any- 
thing less than degrees. Thirty de- 
grees very good angle use, but 
ly. For branches the extreme end 
the main, where the velocity very much 
reduced, the branch angles should 
increased and the last branch should gen- 
erally lead off degrees. 

Elbows branches.—For one 
gree elbow add feet the length 
the branch; for two, add feet, and for 
three, add feet. For elbows less than 
degrees add proportion. This ap- 
plies elbows whose radius the center 
the pipe diameters. smaller 
radius should not used. 

Outlet from branches.—Connect the 
branch with its outlet fitting cone 
expanding inches the foot, making 
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its diameter such that the air velocity 
discharge will feet per min- 
ute. 

Mains.—Use round mains wherever 
practicable. Make the standard condi- 
tions the first outlet pounds pressure, 
and 2,000 feet per minute velocity. the 
branches lead off not change the size 
the main until sufficient air has been 
removed reduce the velocity value 
between 1,200 and 1,500 feet per minute. 
Then contract the main with taper 
inches the foot until the area 
reduced that the velocity again be- 
comes 2,000 feet per minute. Repeat the 
contraction wherever necessary, but 
not reduce the final diameter the main 
less than twice the diameter the 
last branch. 

Branches, sizes of—From the layout 
the system know for each outlet the 
delivery required and the length branch 
corrected for elbows. Then determine the 
size inside diameter the branch from 
Fig. (representing graphically the re- 
sults the experiments regards de- 
livery for condition being under- 
stood that the effect elbows 
determined the conditions mentioned 
above). For branches leading from the 
main, where the head materially be- 
low standard, determine the proper en- 
larged delivery which would take place 
under standard conditions, explained 
above, and from Fig. determine the 
proper size branch corresponding. 

ments were not made with rectangular 
branches mains, which 
avoided wherever practicable, thought 
that where such mains are under standard 


conditions Fig. can used for de- 
liveries. 


Some Notes Steam Boiler Troubles* 
Horace 


This paper, illustrated examples 
coming under observation, pre- 
sented the belief shows how some 
the troubles the steam boiler can 
directly traced bad design, 
well points out the characteristics 
found responsible for their occurrence. 
The examples may considered hav- 
ing been taken from extreme and 
rightly what reported had hap- 
pened under extraordinary conditions; 
but the troubles took place under 
ordinary ones, are not 
They moreover are believed, whether 
moderate extreme, throw some 
light many the troubles the 
water-tube boiler and point out what 
arrangements parts must rejected 
like troubles are avoided. 


From paper read the Thirteenth General Meet- 
ing the Society Naval Architects and Marine En- 
gineers, held New York, November and 17, 1905. 


The first example from set in- 
stalled one three vessels, with 
boilers the same type, placed under 
charge 1893. They were the 
return tubular variety, combination 
the water and fire tube, shown 
Figs. and and were built for 
pounds steam. The shell was feet 
diameter and inch thick, containing 
tubes inches diameter and 
center center. The length two 
boilers was feet 734 inches, and that 
two others feet 1134 inches. The grate 
was feet long feet wide, empty- 
ing into combustion chamber inches 
deep. They were 
rounded fire brick, together with 
metallic casing. 


TROUBLE THE FIRE BOX 


The boilers all the vessels gave 
trouble very early, the shell over the 
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furnace this particular one com- 
ing down the first trip shortly after 
leaving port, and later also. The 
metal inside also began waste 
away, until what had originally been 
inch thickness one the vessels 
was eventually reduced inch 
some places. The bulging shell 
sheet the first trip may have been 
due, has been claimed, the boilers 
having their completion been left 
dirty from failure remove whatever 
had been collected while being built, but 
this will not account for the accidents 


fined the shells, but extended the 
tubes, and there mostly the upper 
rows, some which frequently did not 
last long enough make single trip. 
GALVANIZED THE TUBES 


After tubes had been taken out, holes 
plugged up, and zinc used liberally in- 
side the boiler without affording much 
relief, seemed worth while 
try galvanizing, when the plain ones 
gave out they were replaced others 
treated. The wisdom this move 
was soon apparent, they stood the 
test better than had been anticipated, 


FIG. 


later that called for frequent repairs 
Efforts had been made before time 
remedy the trouble where the 
metal had cracked between the rivets 
place the side ones procedure, 
while successful protecting the joint, 
introduced another similar what had 
taken place where the metal had 
also bulged out. 

The troubles, however, were not con- 


lasting from two three years, which 
under the trying conditions was excellent. 

the cause both the troubles was that 
they were undoubtedly due the nature 
the circulation brought about the 
lay the surfaces exposed the heat 
and crowding the tubes into the boiler. 
The horizontal lay the shell also favor- 
ing the deposit foreign matter, first 
where the circulation was sluggish, away 
from the fire, and then degrees over 
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it, did the closeness the tubes re- 
strict the descending and ascending cur- 
rents roughen their surface well 
that the shell, invite oxida- 
tion hasten destruction, 


FIGS. AND 


The next example from set 
plain cylindrical boilers with mud drums 
connected them hats tubes 


FIG. 


the inside and not the outside rims, 
naturally belonging the water-tube 


would have been supposed take place 
—that is, the joints from the extra 
thickness metal together with that 
the rivets, but the top all the 
outside sheets the lower drums, where 
the plates were not only forced out 
shape but cracked that patch was 
necessary. 

These went like the sheets themselves 
until some one, whose name lost from 
the list scientists, advanced the very 
simple theory that steam held above the 
inside sheet, this case inch depth, 
was the cause, and that the trouble 
would continue until was allowed 
freely leave that point soon gen- 
erated. The expense incurred and trouble 
experienced had been great that did 
not take long decide add hats 
tap the outside well the inside rims. 
With their introduction troubles not only 
disappeared but the efficiency the 
boilers was greatly 
then they have, good practice, been 
applied only this point. 


RESULTS EXPERIMENTS 
Some the lessons believed 


STEAM 


FIG. 


taught the above are follows: 

Restricted circulation, whether par- 
tial complete, will lead the destruc- 
tion the parts coming under its influ- 
ence, proportion the degree se- 
verity and length time its continu- 
ance; consequently the freer the passage 
and less the obstruction, the more direct 
the course, whether upward down- 
ward, the currents, and greater the 
proportion the area the passage 
the amount surface met, the 


variety, was arranged this particular 
case receive the gases either from the 
blast furnace from fire its own 
furnace the front end. They met with 
trouble, but not where most naturally 


smaller will the amount wear and 
tear. 


The margin water lanes the 


steam boiler alternately contracted and 
expanded will the narrowest points, 
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like the bottom river jetties, 
worn away proportion the strength 
and volume the stream moving 
through them. 

Protected pockets permitting sedi- 
ment deposited that will 
eventually extend where protection 
offered from the heat, will also lead 
destruction inverse proportion their 
size and time required fill 

Circulation the water should 
free and with the least amount restric- 
tion, not only account direct wear 
from friction but also account cor- 
rosion due the action free air the 
water the roughened metal, and that 


heating surfaces should arranged 
away from any point where deposit 
may 

The life tube may increased 
galvanizing the surface, thereby af- 
fording not only protection but the 
same time minimizing resistance from 
the fluids brought contact with 
presenting smoother 

The strength the metal boiler 
exposed the one side the heat 
the gases from furnace and the 
other that steam will affected 
proportion the difference tempera- 
ture between that the gases and that 
the steam. 


MEETING OHIO SOCIETY MECHANICAL, 


STEAM AND 


ELECTRICAL ENGINEERS, CANTON, NOV, 17-18, 1905 


The Heat Unit and Its Application the 
Heating 


BENNETT 


When estimating the heat required for 
the warming buildings, the following 
methods may used: Determine the loss 
heat units through the walls and win- 
dows, and make some allowance for the 
loss heat leakage cold air, due 
the faulty construction the room 
building. The total loss heat units 
for the entire building found the 
following rule, which will found 
give very close approximation. has 
been determined practical experiments 
that the loss heat units through the 
change air the room building, 
caused bad construction when not oth- 
erwise ventilated, about 1.439 heat units 
per square foot surface per hour. 
will require 0.238 heat units raise 
cubic foot air degree from absolute 
zero, but are only figuring zero 
and the Fahrenheit scale, and the spe- 
cific heat air this temperature 
0.0864; therefore, find the loss heat 
units, must multiply 0.238 0.0884. 
which equals 0.0205. Now, this equal 
the loss heat cubic foot for 
hour for each degree difference tem- 
perature, and the room building must 
heated degrees, with outside 
temperature zero. find the total 
loss must 0.0205 degrees, 
which will equal 1.439 heat units for 
hour. 

Outside walls will require 0.223 heat 
units per hour per degree difference 
temperature between the inside and out- 
side temperatures. The difference 
degrees, which, multiplied 0.223. equals 
15.61 heat units, which gives the loss for 


read before the meeting the Ohio So- 
ciety Mechanical, Steam and Electrical Engi- 
neers, Canton, Ohio, Nov. 18, 1905. 


square foot for The next op- 
eration find the loss heat units 
through square foot glass. The glass 
being the coldest part the building, 
requires greater number heat units 
counteract the cooling effect the out- 
side temperature. The lose 
0.543 heat units per hour per degree 
difference temperature. Now, the 
former example, the difference between 
the inside and outside temperatures 
degrees, and 0.543 multiplied de- 
grees, equals 38.01 heat units, which the 
loss for square foot glass. The total 

loss per hour will about follows: 
Heat Units. 


Loss for cubic foot air........ 
Loss for square foot outside 


Loss for square foot 


will now give practical example 
the above methods determining the 
amount radiation for given sized 
room. The room feet square 
feet high, and has four windows contain- 
ing square feet glass each. 

The total number heat units neces- 
sary counteract the cooling effect 
the glass, outside walls and cubical con- 
tents, follows: 

For the cubical contents 
10= 2,560 cubic feet, which 
the cubical contents. This. multiplied 
1.439 equals 3,683.84. the heat units. The 
outside wall equals 
equals 4,995.20 heat lost 
through the outside walls. The square 
fect glass equals and this 
multiplied 38.01 4,864 heat units lost 
through the glass. 
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The total amount equal to: 
Heat Units. 


3,683.840 


The total loss heat units for the above 
room now represented 13,542. 

The number square feet pipe 
other radiating surface that will need- 
counteract this loss, determined 
the aid the difference between the 
temperature which the room 
kept. will assume the temperature 
the steam 228 degrees; pounds 
gauge pressure. The difference between 
the temperature the steam pipe and 
the temperature the room will the 
number heat given off the 


room. The room kept de- 
grees, then 228— heat units; 
each square foot heating surface 


will give off the air the room 158 
the quotient will the square feet 
pipe radiating surface, which equal 
to_85.7. 

desired heat the same room 
hot water, the process somewhat 
similar, with the exception that the tem- 
perature the water will considerably 
less than that the steam, that the 
square feet heating surface will in- 
creased that much. hot water heating 
the temperature the water very rarely 
gets above 180 degrees, and will 
found safer estimate the temperature 
the water about 140 degrees. the 
outside temperature should get below 
zero, the temperature the water could 
raised 180 200 degrees. The 
square feet radiating surface under 
the latter condition will be, assuming the 
temperature the water 140 degrees 
and the temperature the room de- 
grees, and 
193.4 square feet. 


Technical Education the Twentieth 
Century 


address delivered Mr. John 
Wait, New York, November 30, 
last, the Founders’ Day Exercises 
the Thomas Clarkson Memorial School 
Technology, Potsdam, Y., Mr. Wait 
had some interesting things say regard- 
ing the ideal type engineer 
developed during the coming genera- 
tion. 

says, “of technical 
education this country 
omit some reflection upon the in- 
equalities that are certain exist. 
may look back upon century mighty 
its achievements, gigantic its forward 
matchless its intellectual ex- 
pansion, industry and invention, 
manifoldness and the vastness its en- 
terprises, the grandest all the centuries 


history. The heavy burden labor 
has been taken from the shoulders 
men, and the workman has been made the 
equal his neighbor. has better 
food, raiment and shelter and better re- 
muneration for his time. 

“The technical schools should aim 
turn out men who can undertake the in- 
struction and improvement this class 
people. Trade schools should erect- 
and instruction offered the useful 
arts. They control the great avenues 
commerce, the necessities life—food, 
fuel and raiment. Never was there the 
necessity for the unity men and the 
realization the dependence the polite 
upon the industrial. 

“The education the twentieth century 
will, predict, enlighten every continent 
the globe. What has been begun 
the past century will lead greater and 
more lasting results this century. The 
twentieth century should lead the human 
the faltering steps art, philosophy 
and religion. 

“What the, twentieth century demands 
the cultivation originality and the de- 
velopment the creative genius stu- 
dents. Creation should the highest aim 
every student. small thing created 
may truly greater than large thing 
borrowed, and the original thought 
design vastly greater import than any 
The present century requires 
the development geniuses 
the technical fields. Old and 
trodden fields must departed from and 
new, though rough, trails taken. New 
practices and methods must devised 
and these are more likely discover- 
departure from, than following 
in, the channels hewn our predeces- 
sors. 

twentieth century education should 
embody artistic treatment structural 
work and mechanical contrivance—a re- 
laxation from the intensely practical and 
economical study what pleasing 
and what beautiful. Some have idea 
that there not much that beautiful 
the mechanical and industrial. Nothing 
further from the truth. 

“It for the twentieth century educa- 
tion impart the beautiful and artistic 
the useful, lend inspiration and give 
expression the deeper feelings in- 
dustrial life, its burdens, its struggles, its 
rewards and its glorious victories. The 
twentieth century should make 
nically educated men something more than 
mechanicians, something more than the 
mere directors processes. Men and 
women should taught vary their 
employment and seek recreation the 
profitable exercise their intellectual 
faculties. The spirit man needs more 
than gain, more than crowning success 
its efforts, more than the applause 
fellow men; needs the hope and cheer 


the life everlasting.” 
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HIS being the season the 

the engineering societies, the interest 
large portion the profession 
now and will centered for some 
time come the papers that are 
being presented, together with the 
discussions and other proceedings 
that form such interesting features 
these sessions. most the pa- 
pers read have really the cream 
the year’s work and experience, 
sifted and arranged with unusual 
care men familiar with their sub- 
jects. For instance, one association 
particular, the American Society 
Refrigerating Engineers, has just 
held its first general meeting, 
which the number subjects await- 
ing discussion resulted program 
that was remarkable for its scope and 
variety. 

Our columns, therefore, are prop- 
erly occupied this month largely 
some the recent papers presented, 
which have bearing the matters 
coming under the head heating 
and ventilating. Those appearing un- 


der the headings the different so- 
cieties include all the papers that 
most directly interest our readers. 
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ARGE attendances have marked 
almost all the meetings thus 
ar. The Mechanical, Engineers’ 
meeting, held December last, 
New York, proved record- 
breaker this respect, the numbers 
present exceeding the expectations 
all concerned. This not only re- 
sulted fuller and more comprehen- 
sive discussions the topics the 
program, but served infuse de- 
gree enthusiasm into those pres- 
ent that kept the interest the pro- 
ceedings high pitch throughout. 


selection the steamship 
“Amerika,” the Hamburg- 
American Line; the place for hold- 
ing the first business session the 
Mechanical Engineers was happy 
thought and offers suggestions 
other societies. The heating and 
ventilating arrangements, 
stance, this ship are among the 
first their kind installed 
ocean steamer, many those 
who inspected the ship and who were 
interested the subject found much 
engage their attention the meth- 
ods adopted for supplying fresh air 
the berths and well 
“stoke hole.” 


the steerage and 
view the constant 
members and guests who took ad- 
vantage the opportunity in- 
spect their leisure the mechanical 
plant this newest and 
vanced ocean greyhound left 
doubt one the causes, 
least, the gathering less than 
1,200 members and guests the 
society. 
than mere attractions 
count for the uniformly 
meetings held this year. 


there are deeper reasons 
ac- 
successful 
The coun- 
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try prosperous, and, usual, the 
engineers are among the first 
affected this prosperity. Talks 
with men from widely separated 
parts the country all told the same 
story—a year’s business compressed 
three months, with end 
sight. The journey, therefore, the 
meetings has been not only not for- 
midable, speak expense, even 
those living distant points, but has 
constituted really necessary holiday 
those who have been busy this 
fall, the latter argument, doubt, 
being employed with effect the 
cles the married men, for the pres- 
ence the fair sex has been nota- 
ble feature this year’s assemblies. 


ALLOTS containing the nomi- 
nations for officers the 
American Society Heating and 
Ventilating Engineers 
sent out and the names they contain 
assure another year progressive 
There every reason, 
stand, for believing that 
proaching meeting the society, 
January 16-18 next, the rooms 
the American Society Mechan- 
ical Engineers, New York, will show 
proportionately large attend- 
ance that reported the other 
engineering societies. addition 
the presentation papers there will 
some especially valuable reports, 
including that the committee that 
has had hand the collecting 
furnace data. 

this connection trust that 
all present that meeting may 
have opportunity, has not 
already been presented 
observing the arrangements for 
the ventilating this meeting room, 
and especially the practical opera- 


tion the system. has only re- 
cently excited the interest prom- 
inent engineer who happened 
present one day when the fan was 
“going full Although was 
probably exaggerating, said 
felt doubt his own mind that 
the rumble the fan could heard 
the next block. 


fact that several the large 
ventilating installations this city, 
even the recent ones, the arrange- 
ments for supplying fresh tempered 
air ball rooms, meeting halls and 
such apartments have not only had 
overhauled but, many cases, 
entirely thrown out, and other ar- 
rangements made. one architect 
has expressed it, “You can tell peo- 
ple all day that the air coming into 
meeting room balmy sum- 
mer zephyr, and although the tem- 
perature such air may de- 
grees, they will tell you that they 
know better and stand the 
draught. This particularly true 
crowded ballroom where the air, 
under any degree temperature, 
will appear cold, moving cur- 
rent. The fact is, the designing en- 
gineers not sufficiently observe 
the operation their plants.” 

noted the description, an- 
other page, the heating and ven- 
“Amerika,” the air, all the larger 
apartments, 


blown in, for the very purpose re- 
ducing the draughts. The same 
method adopted the build- 
ings referred to, one them being 
that well-known restaurant 
New York that has not been built 
more than five six years. 
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Heating and Ventilating the New Ham- 
burg-American Liner 


The new steamship “Amerika,” the 
Hamburg-American line, one the few 
ocean liners that are mechanically venti- 
lated practically throughout. 
tem, similar that the “Baltic” and 
“Cedric,” the White Star line, 
greatly simplified, account the 
many water-tight bulkheads, which liter- 
ally divide the ship into eight sections, 
each one which may completely 
cut off from the rest the vessel. 

Each compartment equipped with 
35-inch sirocco fan, all them pressure 
fans, with the exception those the 
dining saloons, which are the suction 
type, designed prevent draughts. The 
smoking room also equipped with 
suction fan. 

The air carried through the passage- 
ways three the decks ducts, with 
outlets the head each branch pass- 
ageway leading the staterooms. There 
are, therefore, ducts leading directly 
into the staterooms, with few excep- 
tions, but, the staterooms all have 
openings the passageways, they re- 
ceive constant supply fresh air from 
that source. 

Ventilators are placed frequent in- 
tervals the passageways, carry off 
the vitiated air. 

The steam heating system also ar- 
ranged eight sections, each section 
supplying one the water-tight com- 
partments. Steam furnished the 
vessel’s boilers, which are the Scotch 
type, each carrying 210 pounds pressure. 
entering the heating coils. The coils 
themselves are all located the outer 
sides the ship, none the passage- 
ways containing any The 
piping each instance branches off from 
the supply risers the center the sec- 
tion, pass entirely around the section, 
and join the return risers point 
alongside the supply risers. 

addition this system heating, 
all the better class staterooms are 
heated electric heaters. should 
also noted that, addition the 
general system ventilation, the kitch- 
en, etc., are equipped with number 
hoods and exhaust fans placed directly 


Ballot the Nominating Committee 


The ballot for officers elected 
the approaching annual meeting the 
society January has been sent out 
members the nominating committee. 

Following are the nominations: 


FOR PRESIDENT: 


John Gormly, Philadelphia, Pa. 
Bolton, New York. 


FOR FIRST VICE-PRESIDENT: 


Snyder, New York. 
Harold Carpenter, Wilkes-Barre, 


FOR SECOND 


William Bryan, St. Louis, Mo. 
Waters, Chicago, IIl. 


FOR SECRETARY 


William Mackay, New York. 
Thomas Barwick, New York. 


FOR TREASURER: 


Joslin, New York. 


FOR BOARD GOVERNORS: 


Stangland, New York. 

James Mackay, Chicago, 

Franklin, Boston, Mass. 

Frank Chew, New York. 

Henry Hall, New York. 

William Snow, Boston, Mass. 

James Davis, Chicago, 

Harrison, New York. 

Five the nominees for the Board 
Governors will selected. 


has been arranged hold the an- 
nual dinner the society the New 
Grand Hotel, Broadway and Thirty-first 
street, Wednesday evening, January 


DEVICE 


Packless Diaphragm Radiator Valve 


new type packless diaphragm 
radiator valve, for use the vacuum 


NEW PACKLESS DIAPHRAGM RADIATOR 
VALVE 


systems, and more especially the K-M-C 
system (Morgan patents), has just been 


; 
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placed the market Kellogg-Mac- 
kay-Cameron Co., Chicago. The valve 
opened closed the movement 
internal brass diaphragm. The usual 
stuffing box and packing entirely done 
away with, yet there leakage. 
slight movement the stem causes 
correspondingly larger movement the 
diaphragm and opening the valve. 
The valve being made and 
inch sizes, finished with rough body, 
plated all over. 


Forced Draft Boilers 


This subject has become matter 
much importance account the 
growth the many steam plants this 
and other countries and the continual in- 
crease cost fuel. 

well-known fact that large saving 
cost fuel, and, that the ca- 
pacity the plant can easily and surely 
increased over per cent. without 
any injury the boilers, that the 
system not only saves money but the cost 
and room additional boilers also saves 
the cost tall chimneys new boiler 
plants. 

The Wing Mfg. Co., 136 Liberty 
street, New York, makers the Wing 
disk fans, blowers, heaters, has re- 
cently patented new apparatus for heat- 
ing and forcing air for various purposes. 
consists combined fan and turbine 
engine, using but very small amount 
steam and designed particularly 
suitable for forced draft on_ boilers, 
the steam from the jet 
oughly mixed with air atits full tem- 
perature and thus forced under the 
grate and adds materially the efficient 
combustion the coal. The speed the 
fan controlled automatically and the 
pressure the steam held within two 
pounds the pressure which the con- 
trol set. The system also arranged 
for consumption soft coal and avoid- 
ing the smoke. The fan and turbine en- 
gine combination also used for remov- 


ing dust, odors, gases, 
and when desirable dust gases can 


burned the forced draft system. 

Detailed information regarding this in- 
teresting device being sent the man- 
ufacturers those interested. 


Overhead vs. Underfeed Hot Water 
Heating 


Editor HEATING AND VENTILATING 
ZINE: 
Referring your editorial the No- 
vember issue and the correspondence 


the article the October number should 
not understood advocating the two- 
pipe any other system, but merely 
pointing out the cases which 
feed and overhead distribution are indi- 
cated. brings the merits 
third method piping which 
really outside the topics proposed, but 
perhaps ought have been included 
such discussion. 

The one-pipe system for hot water 
heating, the system secondary cir- 
culation, sometimes called, works 
different principle than 
the other two. The single main, starting 
the flow and terminating the re- 
turn inlet the boiler, must consid- 
extension the boiler. Each radiator, 
secondary circulation between itself and 
the main pipe. The size the latter 
governed the difference temperature 
which can afford allow between rad- 
iators the extreme ends, and the levels 
which run, relative the boiler. 
The sizes radiator connections are 
independent height and distance from 
the boiler, being determined the short 
columns flow and return connections, 
and the difference 
tween the same. 

The application this method, illus- 
trated M., could not used ex- 
tensively the East for the reason that 
lends itself more readily buildings 
where mains, risers and radiator connec- 
tions can exposed. This would never 
hereabouts. Risers rooms may per- 
missible sometimes, but order dis- 
pose the radiator connections the 
face walls and the overhead mains 
finished parts building, the applica- 
tion the one-pipe idea would have 
modified way effect any econ- 
omic advantage claimed. The four-story 
example, shown article, which 
has selected for comparison, 
calculated, stated, the basis 
risers being chases. The total heating 
surface, including small allowance for 
the piping, equivalent about 1,600 
sq. ft. heating surface, while the corre- 
schedule only about 1,400 sq. ft. Again, 
the former proportioned circulate 
with 30° difference; that is, moderate 
temperatures, while the arrangement 
the latter shows the expansion pipe con- 
nected the return, thus indicating that 
temperatures above the boiling point 
may necessary. put the same 
conservative basis, the one-pipe system 
that instance would certainly show 
reduction pipe sizes. 

There are cases, however, where the 
idea secondary circulation may ap- 
plied advantage. They will occur 
low buildings such shape where the 


: 
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main may conveniently run single 
loop, from which direct connection all 
radiators gne two stories can 
made without long horizontal 
The principal reason why the 
one-pipe idea has found favor some 
quarters lies the fact that, with ample 
mains, the radiator connections may 
sized proportion the heating sur- 
faces, with less chance any them 
getting left; will happen with two- 
pipe system when the levels and distances 
are not duly taken into account. 
New York, December. 1905. 


Globe Valve and Fox Lathe 
Editor HEATING AND VENTILATING 
ZINE: 
reading over Mr. 
interesting article the globe valve, 


magazine, there state- 


work, concerning the early inception and 
development this valve, which are 
somewhat variance with the real facts 
the case, and therefore, take the 
liberty far intruding your valu- 
able space, ask you permit the 
publication the following corrections: 

From Mr. article would 
appear that sudden step was taken from 
the use steam cocks the Watt en- 
gine, the globe valve designed 
Joseph Nason. This, however, was not 
the case; for several the earlier 
works steam, notably Peclet’s 
cut valve, made general 
the present time, except that the 
body was approximately cylindrical 
and not much larger than the pipe line 
which was connected. The effect 
this construction was wire-draw the 
steam where passed through the valve, 
the area being noticeably less than that 
the pipe. Mr. Nason’s invention con- 
sisted enlarging the body the valve 
give full pipe area around the 
disk and through it, making the form 
the body the valve such that was 
sphere. This not only gave full area 
through it, but, incidentally, made the 
mechanical construction the pattern 
much easier than formerly, and added 
the symmetrical appearance the valve. 

the same time, the form the angle 
valve was also changed, the object being 
rather that making its design and gen- 
eral external appearance, the same the 
globe valve, than the necessity in- 
creasing the area open section through 

The globe valve thus perfected and 
made Joseph Nason, appeared first, 
nearly can obtain from existing 
about 1848, five years after the publi- 
cation Peclet’s work 1843, showing 
valve. 
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Mr. O’Meara error regarding 
relations the Fox lathe. 
was not the inventor it, nor was the 
inventor the lathe, which 
latter, not mistaken, did not ap- 
pear until after his death 1872. the 
late the Fox lathe was well-made 
and standard tool, much use through- 
out New England, and had its manufac- 
Boston. that time screwed threads 
work which was being done, had either 
cut with the usual gearing at- 
tachment, which was naturally slow pro- 
cedure, else threaded with hand 
chaser. 

Mr. Nason’s invention was screw cut- 
ting attachment the Fox lathe, which 
consisted master screw attached 
the tail end the spindle, the pitch 
which coincided with that the pitch 
the part the valve threaded. 
the back the behind the cone, 
was attached long sliding device, which 
was triangular shape, and was 
secured, that either lateral cross mo- 
the front. the rear end was 
secured section threaded sleeve, the 
thread which corresponded with that 
the master screw, and into which 
could readily dropped the drawing 
tool the holder, toward the front 
the lathe. the forward end the tool 
hoider, was fastened the chaser, 
latter end pulled against the work 
threaded, rapidly cut thread the same 
pitch that the master screw. 

Universal chucks were not then used, 
and, therefore, the laborious method 
centering work with three bolts had 
performed with each piece. The chaser 
device was, however, comparatively rapid 
its time, although vastly inferior 
what has been evolved since that date. 

Who the inventor the 
lathe was, not able say, nor 
know whether was produced spe- 
cies evolution, designed nearly 
whole, present used. doubt, 
many your readers could enlighten 
this point. 

Mr. O’Meara’s cuts old valves are ex- 
tremely interesting, though note with 
some surprise, that none them show the 
designs “followers” the glands. This 
curious, for to, certainly 1868, which 
the date given for the original Jenkins 
valve, their use was regarded 
pensable order keep packing from 
cutting into the thread the gland nut. 

CARLETON 

New York, December, 1905. 


The Pierce Herald for December, pub- 
lished the Pierce, Butler Pierce 
Manufacturing Co., Syracuse, Y., in- 
cludes among its contents articles 
“Resident Work and Room Display” and 
interesting description the Tou- 
raine water boiler. The number hand- 
somely illustrated with photographs. 
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New Firms 


Galena Plumbing and Heating 
the name new firm Galena, Kan. 


Manufacturers’ Notes 


Radiator Co., Detroit, Mich., 
have added their plant three factory 
buildings and modern power plant. 
The new buildings are 26x45 feet, 41x43 
feet and feet. 

Chapman Valve Mfg. Co., Indian 
Orchard, Mass., are building new 
foundry 150x250 feet and storage build- 
ing feet. 

Louisville Nashville Railroad Co., 
Louisville, Ky., are building 
heating power plant, cost about 
$150,000. There will three 600 
boilers with generative power 400 
kilowatts. Besides 
and fan system ventilation, hot and 


cold water for drinking purposes will 
provided, and system for sanitary car- 
pet cleaning. When completed the plant 
will furnish heat and power the office 
building, freight sheds and depot. 

Crane Co., Chicago, has opened 
branch house the Jones building, Okla- 
homa City, Okla. 

People’s Lighting, Heating Power 
Company, Barre, Vt., had their plant par- 
tially destroyed explosion No- 
vember 26. The damage estimated 
$10,000. 

Pittsburg Lake Erie Railroad has 
arranged heat four its shop build- 
ings McKees Rocks, Pittsburg. Each 
building contains about 17,000 feet 
heating surface, and the hot air from the 
plant will heated being drawn over 
hot water coils large suction fans. 
The water for the coils will heated 
the power house exhaust steam, and 
pump will force the water the build- 


AMERICAN STEAM COMPANY 


CHICACO, ILL. 


CENTRAL 


STATION 
HEATING 


LOCKPORT, 


Our system used for the distribution and utilization 
exhaust steam from electric and power plants for heating 
purposes. 250 plants successful operation. 
only Meter System. 


have the 


Also manufacturers Wooden Water 
Pipe, Steam Pipe Casing, Steam Traps, Condensation Meters, 
Valves, Economizing Coils, Separators, and full line 
Steam Fitters’ Supplies. Write for Pamphlet and Price List. 


Mention HEATING AND VENTILATING \GAZINE. 


FREDERICK TOWNSEND 
PRESIDENT 


The Albany Return Steam Traps 


have been the STANDARD for over THIRTY- 
TWO YEARS. For returning water under 
pressure the boiler, they will perform this 
duty fully well, and many cases better 
than the so-called steam loop. 


Send for circulars and 


MANUFACTURED 


ALBANY STEAM TRAP ALBANY, N.Y. 


JAMES BLESSING 
MGR. 


GEN. 
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the water passed back the power 
house and heated again. 

Pittsburg Stoker Mfg. Co. will in- 
stall hot air heating plant the freight 
car repair shop and the cab and tender 
shop. The repair shop 175x400 feet. 


Business Changes 


Instantaneous Water Heater Co., Chi- 
cago, has been incorporated with 
capital $25,000 manufacture water 
heaters. The incorporators are: Joseph 
Eisner, Edwin Waugh and Samuel 
Norton. 


New England Heating Co., New York, 
Y., has been incorporated with capi- 
tal $50,000, deal heating appar- 
atus. The incorporators are: Gil- 
patric, Phillips, Clarence Kel- 
logg, all Boston, Mass. 

Litchfield Heating Co., Litchfield, 
has been incorporated with capital 
$15,000, operate light and 
power plant. The incorporators are: 
Paul McWilliams, Edmund Sweeney 
and 


Chances for Business 


Washington, C.—Sealed proposals 
will received the office the Build- 
ing Committee, Department 
Agriculture, until M., January 
next, for the installation the heating 
and ventilation and special piping sys- 
tems two laboratory buildings. 


VENTILATING 


Imperial 
Company, Cleveland, Ohio, has been in- 
corporated, with capital $10,000. The 
incorporators are: Wright, Alma 
Alspaugh, William Pratt, Taylor 
and Jacob. 


Arrow Ventilator Company, Buffalo, 
Y., has been incorporated, with capi- 
tal $10,000. The incorporators are: 
Joseph Roth, West Seneca, Y.; 
John Wilshofer and James Cushing, 
Buffalo. 


Atlas Preservative Company Amer- 
ica, New York, has been incorporated, 
with capital $50,000. The incorpo- 
rators are: Herbert Keeler, William 
Gordon, John Niven, all New 
York city. 

Lawton, Beddell Co., Rutherford, 
J., has been incorporated, with capital 
$10,000, manufacture hot water heat- 
ing apparatus. The incorporators are: 
George Lawton, Rutherford, 
Clinton Beddell, New York; Dr. 
Tallman, Rutherford, 


Miscellaneous 


The tenth commemoration Found- 
er’s Day the Thomas Clarkson 
Memorial School Technology was ob- 
served with appropriate exercises the 
assembly hall the school, November 
30, 1905. The address was delivered 
John Cassan Wait, New York. 


Wing’s Disc Fans 
FOR FORCING 
EXHAUSTING AIR 


The Original 
The Strongest 
The Most Efficient 


Send for Catalogue and Refer- 
ence List some 800 names 
users. 


MANY THOUSANDS USE 


WING MFG. CO. 
136 Street, New York 


Manufacturers 


WING’S Disc Fan and Combinations 


WING’S Fans and Turbine Engines 
for Forced Draft, etc. 


WING’S High Speed Steam Engines 
WING’S Acetylene Generators, etc. 
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Contracts Awarded 


Bartholomew Co., Michigan City, 
Ind., installing heating plant the new 
dining hall the prison. 

Van Sickle and Warren Co., Cleve- 
land, Ohio, steam heating the new con- 
vent for the Order St. Joseph, West 
Park, Ohio, 

Walder, Cairo, plumbing and 
heating the Marx-Denison Dry Goods 
Company’s building. Their bid was $1,- 
325. 

Williss, Springfield, Ohio, in- 
stalling heating system the city build- 
ing. The consideration $1,000. 

Peck-Williamson Co., Cincinnati, Ohio, 
installing heating system for skating 
rink St. Louis. 

Lavelle Hogan, Sioux City, Iowa, 
plumbing and heating the new Selzer 
building. The contract worth $1,850. 

Sullivan Heating Co., Bay City, Mich., 
plumbing and heating the new Woodside 
avenue school. 

Lord Co., Meadville, steam 


heating the Central, Willard and Lowrey 
hotels, Butler, Pa. 


THE MARVELOUS 


ONE TYPE BLACKMAN. 


The Blackman 
and 
Duplex Cone 
Types 


Hyland, Decatur, steam heat- 
ing the Rockford Hotel, Rockford, 
Ohio. 

Blumve Jay Co., Los Angeles, Cal., 
heating the Hotel 

Gowey Co., Pere, Wis., in- 

stalling steam heating system for St. 
Francis Church, school, parsonage, and 
Sisters’ 
Baker, Smith Co., New York, install- 
ing heating plant the new ten-story 
dormitory Princeton, The con- 
tract worth $6,425 

Crook-Horner Co., Baltimore, 
heating the Cochran apartment house. 

Peck-Hammond Co., Cincinnati, Ohio, 
heating the Stix Company’s buildings, 
Seventh and Walnut streets. 

John Arpp Plumbing Co., Middletown, 
Ohio, steam heating the Phi Delta chap- 
ter house, Oxford, Ohio. 

Columbus Plumbing Co., Columbus, 
Ohio, hot water heating the Oakland 
apartment house. 

John Stock’s Sons, San Jose, Cal., in- 


stalling heating plant the Court 
House and Hall Records. 


KANSAS CITY 


ONE TYPE DUPLEX CONE. 


EXHAUST AND PRESSURE 
WITH DIRECT CONNECTED ELECTRIC MOTORS STEAM ENGINES 


FOR CATALOGUES, LIST 


SURVEYS AND ESTIMATES, ADDRESS 


HOWARD MORSE, Fulton St., New York 


MANUFACTURERS, ENGINEERS AND CONTRACTORS 
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Joseph Dankleman, Chester, Pa., in- 
stalling steam heating plant the 
William Penn Hotel. 

MacMahon Plumbing Co., Kansas City, 
Mo., plumbing and heating new addition 
the Adams School. Their bid was 
$3,271 for the heating and $3,346 for the 
plumbing. 

Lewis Kitchen, Kansas City, Mo., 
heating the Gleed house, 
peka, Kan.; the women’s prison, Jeffer- 
son City, Mo., and the State Penitentiary, 
Lansing, Mich. 

Gray Domer, Philadelphia, Pa., 
plumbing and heating the new training 
house the University Pennsylvania. 

Reinish Bott, Iola, Kan., installing 
hot air heating plant the Bell tele- 
phone building. 

William Heckman, Reading, Pa., 
steam heating the Orpheum Theater. 

Dolan Heating Plumbing Co., Den- 
ver, Col., steam heating the Colorado 
Telephone Company’s building, their 
bid $4,300. 

Kramer, New Orleans, La., steam 
heating the county jail. 

Hattersley Sons, Fort Wayne, Ind., 
steam heating the County 

George McClean, Springfield, Mass., 
installing heating and ventilating appar- 
atus the Hall Records, his bid 
$8,700. The other bidders were: Evans, 


Almirall Co., New York, $8,640, and 
Huey Bros., Boston, $7,878 

English Dolliver, Lewiston, Me., 
plumbing and heating the new dormitory 
Leavitt Institute, Turner Center. 

Jas. Hay Co., Allegheny, Pa., plumb- 
ing and the new passenger depot 
being built for the Pennsylvania Rail- 
road. 


Howden Co., Muskegon, Mich., 
steam heating the Swedish Lutheran 
Church. 

David Westbury, South Bend, Ind., 
heating the new Elks’ Temple building. 
His bid was $2,461. 


Globe Engineering and Supply Co., 
San Francisco, Cal., heating and venti- 
lating the new Hahnemann Hospital. 

Milligan Bros., Rochester, Y., heat- 
ing the Peihler Shoe Company’s factory. 


Grand Rapids Plumbing and Heating 
Co., Grand Rapids, Mich., plumbing and 
heating the new railroad building. 

Bosworth, Hahn Co., Wichita, Kan., 
heating the Federal building Guthrie. 
The contract price was $4,048. 


Cleghorn Co., Boston, Mass., installing 
boiler plant and apparatus 
the Custom House, Baltimore, Md. 


Gilley Co., San Francisco, Cal., 
heating and ventilating 
house Woodside, Cal. 


KERNAN WELCOME 
REGISTERS 


PLAIN LATTICE DESICN 


Suitable for large work where architects wish plain construction. 


are prepared make and furnish promptly any special sizes this 
design and electro-plate match any finish hardware decoration. 


Syracuse Stove Works, Syracuse, 


NEW YORK OFFICE AND WAREHOUSE 


TELEPHONE 


231 WATER STREET 
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ANY DESCRIPTION BUILDING STEAM HOT 


Reducing Valves and Steam Traps for all services; Regu- 

lators, Back Pressure and Relief Valves, Grease Steam 

Separators, Pump Governors, Pump Regulators, Float Water 

Arches, Hot Water Temperature Controllers, Water etc. 
Kieley Mueller 


Specialties 


New York City, 


MANUFACTURERS 

BRASS AND IRON VALVES, COCKS AND FITTINCS, 

BOTH SCREWED AND FLANCED, FOR 
STEAM, WATER AND CAS. 


OFFICE AND WAREROOMS FACTORY 
50, 52,54 and JOHN ST., NEW YORK PATERSON, 


Boilers, Radiators 


Heating and Supplies 


CHICAGO 
Minneapolis Seattle Kansas City 


STANDARD TEMPERATURE REGULATION 


136 LIBERTY STREET, NEW YORK 


AUTOMATIC HEAT RECULATION 


Entered second-class matter the Post-Office New York, 
Copyright, 1905, Armagnac. 
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GENERAL OFFICES: 
Frick Building, Pittsburgh, Pa. 


DISTRICT SALES OFFICES 
New York, Battery Park Building. 
Pittsburgh, Frick Building. 


San Francisco, 420 California St. 


PIPE GENERAL AGENTS FOR THE 


National Tube Works Company, 
St. Louis, Mo. 


AND 


Welded and Seamless. 


FORBES’ PATENT DIE STOCKS 


Cutting and Threading 
Machinery For Hand Power 


Pipe 
inch cut off 
and threaded 
one man 
with ease 


PORTABLE 
and 
SIMPLE 


SEND FOR ILLUSTRATED CATALOGUE 


THE CURTIS CURTIS 


Garden Street BRIDGEPORT, CONN. 


May 
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| | 


THE HEATING AND VENTILATING MAGAZINE 


Pipe, 


Automatic 


Price, $1.15 
Side Outlet, with Cap 


These valves are the best 


made every respect. 
Small holes 
are avoided, prevent 
clogging. Being 


with Double passages into 


the Radiator, all danger 
throwing water and 


water clogging elimi- 


Valves and Engineering Specialties 


Double Connection 
Circulating 
Syphon Action 


Guaranteed 


Price, $1.35 
Side Outlet—Lock Shield 


Air 


= 
a= 


Price, $1.15 


Bottom Outlet, inch 


nated. The Expansion 


post made indes- 


tructible, highly sensitive 


compound, insuring quick 
action. The Workman- 
ship perfect, the Plating 


extra heavy 


valve tested and guaran- 


teed for five years. 


JOHN SIMMONS 


OFFICES AND 


110 Centre Street, New York 


When writing mention Department 


MACHINE SHOP 


FACTORIES AND SHOPS 


Leonard St., 


FOUNDRY AND PIPE BENDING SHOP 


Newark, 


DOCK 


381 South St., 
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are pleasant 
Winter 


Why not use Sunrays 
your business 
will make pleas- 
ant and profitable for 
you use them. 


The Mott Iron Works 


84-90 Beekman St., New York 


Ghe Boynton Steam Boilers and 
Hot Water Heaters 
Manufactured 
Sizes for any 

requirements. 
Adapted for Hard 


Soft Coal, Wood 
Natural Gas. 


WRITE FOR CATALOGUE 


ACE COMPANY 


207 and 209 Water Street Office Square 147 and 149 Lake Street 
NEW YORK BOSTON CHICAGO 


BOYN 
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Trade Mark means more than 
mere form and words—it stands for 


Strength 
Honest Ratings 


High Grade 
Workmanship 


Efficiency 
Durability 
Good Material 


MANUFACTURE AND SELL 


Boilers, Radiators, Valves, Steam Traps, 
Steam and Oil Separators, Heaters, etc. 


GRIEEING JRON COMPANY 


STEAM AND EXCEPTIONALLY 
HOT WATER LARGE 
HEATING 
SURFACE 
ROUND 
AND VERTICAL 
SECTIONAL 


WIDE RANGE 
PATTERNS 
AND SIZES 


—— 


TANK HEATERS 


Novelty Iron Company, 


Manufacturers also Canton Radiators 
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NOTHREADS 


FLANGED 
LBS 


LINE 
INCLUDING 


BOSTON, 128-136 FEDERAL STREET, 
WORKS, SOUTH BOSTON. 
NEW YORK OFFICE, PARK ROW 


KINNEAR 
Sheet 


Radiators 


KINNEAR RADIATORS 


ARE DURABLE— 
LIGHT—EF FICIENT 


Made Beautiful Copper, Brass and Bronze 
Treatments Bronzed after Installation. 


MAXIMUM RADIATION 
MINIMUM FLOOR SPACE 


KINNEAR PRESSED 
RADIATOR CO. 


GENERAL OFFICES 
Pa. 


New York Office Chicago Office 
Flatiron Bldg. First National Bank Bldg. 


Square Feet Radiation Easily Carried 
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Lestershire Plumbing Heating Co., 
Lestershire, Y., installing new heat- 
ing system the South Side School. 


Napes Payne, Y., heat- 
ing and plumbing the new police head- 
quarters. 


Frederick Webster Co., New Brighton, 
Pa., plumbing and heating the 
Railroad Young Men’s Christian Asso- 
ciation building. 


Cleland, Lynchburg, Va., install- 
ing heating and ventilating system for 
the Jones’ Memorial Library. 


Robert Dalziel, Jr., Berkeley, Cal., 
plumbing and heating the new mining 
building the University California. 


Jas. Conroy, Providence, I., heat- 
ing the Custom House that City. 


Rautman Plumbing Co., Seattle, Wash., 
heating the Norris Safe Lock Com- 
pany’s new building. 


Engineers and Machinists 


BUILDERS 


Ice and Refrigerating Machinery 


Fans and Blowers 
The Maxfield Steam Engine 


For belting direct connecting dynamos, pumps, blowers, 
stokers, disc fans and general power. All 
speeds. Small space. Dust proof, durable, simple, efficient 


Trade Literature 


Simple Rules for Running 
boilers are contained new 
let, entitled “Results Successful,” issued 
the American Radiator Company. The 
booklet published the interest 
those who pay the fuel bills and help 
those who take care the boiler, and 
contains, therefore, many talking 
points for the advocate the use 
steam and hot water for heating purposes. 
Economy Good Draft,” “General Fir- 
ing Rules,” “Weather and Time Day.” 
Directions are also given for burning soft 


WILLIAM T. DONNELLY James A. DONNFLLY 
MEM. A. &. M. E. MEM, A.S.H.& V.E. 


VANDERBILT BUILDING New YorK,N. 


POWER FACTORY 
EQUIPMENT 


STEAM ECONOMY CONNECTION WITH 
MANUFACTURING PLANTS 


_Send for our booklet Positive Differen- 
tial System Steam Circulation. 


CATALOGUES MAILED APPLICATION 


and Works, Foot East 116th Street, New 
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coal and coke and for managing air vent 
valves radiators, valves cellar beams 
and the care the boiler the end 
the season. There are also rules 
ing the construction chimney flues. 
Pp. 20. Size, inches (Standard). 


Natural Ventilation the title 
the National Ventilating Company, 
Madison avenue, New York. Among the 
many superb half-tones 
tions the State Capitol Albany, 
Y., the United States Treasury Building, 
Washington, and the Holmes Public 
School Building, Pittsburg, Pa., all 
these buildings being ventilated the 
National System. The system itself, which 
tinguished from mechanical ventilation, 
fully illustrated views the apparatus 
installed windows, together with the 
methods installation connection with 
direct and indirect radiators. There are 
also views the system applied 


tailway coaches. Pp. 64. Size, 
(Standard). 
Wing Disc Fans, 


equipped with Wing’s 
steam engines, are iilustrated new 
catalogue just published the 
Wing Manufacturing Company, 136 
erty street, New York. The catalogue 
contains, concise form, the results 


tion and, addition the standard form 
Wing fans, there are illustrated pros- 
pective and sectional views the new 
Wing high-speed steam engine, Wing’s 
acetylene generator 
Wing’s steel plate blowers and exhausters 
and type apparatus for removing 
steam and drying. Pp. 24. Size, 
inches. 


Clarkson Bulletin for October, 1905, 
published the Thomas Clarkson 
Memorial School Technology, 
its contents, “The Engineer Manu- 
facturing Walter Graf- 
fam, and “Some Structural Problems 
the New York 
Charles Lawrence. 


Ernest Moses, the American 
Radiator Co., Chicago, contributes 
The Northwestern Agriculturist interest- 
ing article Farm Houses 
Hot Water.” The writer describes 
modern American farm visited Bu- 
reau county, Illinois, and gives some idea 
the progress that being made 
properly equip and warm this type 
buildings. The up-to-date 
states, fast adopting all the 
comforts found city home, in- 
cluding electric lighting, telephone facili- 
ties, and steam hot water heating 
systems. 


scientific point the construction boilers for heating 
buildings will appreciated scientific man. the point 
simple, will understood and appreciated one who not 
expert, but has only passing interest—such the average 
man who going build Many the great inven- 
tions, from which are benefiting to-day, are, the last 


analysis, simple devices. 


Under this class come ROYAL 


Heaters—for years widely known because their complete effi- 
ciency—an efficiency obtained through scientific simplicity 


construction. 


the last the Feather Edge device has been introduced 
our entire line, and ROYAL Heaters have made one more 


HART CROUSE 


great step forward. 


Home 


Utica, 


BRANCHES 


New York, 235 Water St. 
Lake St. 


O., Poplar and Henry Sts. 
TEX., 659 Elm St. 
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Paradox. 


Articles that are great favor- 
ites are nearly 
priced. You must pay for their 


popularity. It’s just the other 
way with 


THE WEBSTER 
SYSTEM STEAM 
CIRCULATION 


Everybody likes best, because 
gives him just much 
little heat wants his own 
room. Yet instead costing 
more, this favorite system saves 
immensely comparison with 
others. 

you want understand why, 
write to-day for booklet 17-H. 


PIPE HANGERS 


Malleable Iron Pipe Hangers 
and Adjustable Beam Clamps 


Send for 
Catalogue. 


FEE MASON 


Are You Prepared 


HOLD better position the 
OPPORTUNITY presents itself? 


Many man believes has been ill-treated 
the and that success which appears 
easily attained others forever just beyond 
his grasp. Why? you could look into his 
past you would not have guess. The answer 
lack education, take advantage the 
opportunities that crossed his path. 


The American School 


Correspondence 


offers you the connecting link between the 
present and thefuture. offers the opportunity 
redeem the past and start anew. places 
within your grasp the rungs the ladder 
success, and will help you climbif you are 
ready help yourself. Heating and Ventilation 
Engineering offers wide field any other 
prof: ssion the progressive, wide-awake young 
man. 

any newspaper and see the constant and in- 
creasing demand for engineers and draftsmen. 
This shows the tendency the time, and op- 
portunities for which you should begin pre- 
pare NOW. 


The American School Correspondence 
the only which makes 
specialty engineering work and the only cor- 
respondence school whose instruction credited 
for entrance. schools and 
colleges. 

Tuition are moderate—from $10.00 up— 
and may puid small payments. em- 
nloy agents. All money paid the student 
used instructing the student. 


Coupon—Cut out and mail 


Please send your 200-page handbook and advise 


how you can qualify for position 


tion Engineer man 
Telephone Engineer lege 
Course.) 
Mame 
City State 


The Heating and Ventilating Mag., ~’05 


American School Correspondence 


THE HEATING AND VENTILATING MAGAZINE iii 
E A I N X1l1 
q 
a 
‘ 
- - 
AMDEN,N.J. 
| 
| 
| 
| 
| 
| 
| 
iy 
| 
H 
4 
» 
y | 
\\ | 
SS. Z 
{ 


THE HEATING AND VENTILATING MAGAZINE 


This advertisement will appear the leading magazines this fall 


luxurious, 
poor comfort 


Consumers 


and too hot 


mild ones. refer all inquiries some one 


The Norwall Combined System Low 
and Vacuum Steam Heating Why Not You 


clever adaptation the laws physics 

system and places absolutely under your 
control. you—during the coldest will pleased place your 
weather—to carry heat all night and find the name our list Heating Con- 
radiators warm the morning. also 

allows you control the heating system tractors who understand our propo- 
according the outside temperature that 

there overheating mild days. sition and whom can refer. 
this accomplished not the expense 
fuel but actual economy from Let post you. postal from you 


per cent. brings full information. 
Can applied any Steam Heating 
System, old new, small expense 
NORWALL MANUFACTURING CO. (Dept. 


every town, 


Manufacturing Co. 


234 Street, New York" Jackson Boulevard, Chicago 23d Street 138 Jackson Boul. 
NEW YORK CHICAGO 


Zinc-Coated Steel Slip Nipples 


For Steam and Hot Water Radiators and House Heating Boilers 


THE PRATT CHUCK Frankfort, N.Y. 


FREE SAMPLES furnished interested parties 
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You Know the 
AMERICAN BOILERS 


Have the largest possible amount self-cleaning Fire Surface—That they 
generate steam more quickly, hold longer and evaporate more water for 
every pound coal consumed than has been accomplished former con- 
structions 


Steam and Water Boilers 


That each section independent heater their large amount 
fire surfaces means economy fuel, and these Boilers burn either Hard 
Coal, Coke and all grades Soft Coal and Wood with equally good results 


manufacture the largest and most complete line 
HEATING BOILERS, RADIATORS, 
AND SANITARY SUPPLIES 


and will pleased forward Steamfitters and Plumbers our catalog upon 
application. 


Pierce, Butler Pierce [lfg. Co. 
SYRACUSE, 


NEW YORK BOSTON PHILADELPHIA 
254 Avenue Oliver Street 831 Arch Street 
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Christmas Good Will 


With due appreciation many favors 
received during the year 1905 
return thanks and extend our best 


wishes for Merry Christmas all 


CHICAGO YORK BOSTON 


PHILADELPHIA BALTIMORE BUFFALO PIT TSBURG 
CINCINNATI DETROIT MILWAUKEE 

MINNEAPOLIS ST. LOUIS OMAHA KANSAS CITY 
DENVER SAN FRANCISCO 

BRANTFORD, CAN. LONDON PARIS BERLIN 
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